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NOTES ON AMERICAN WILLOWS. VII 
CAMILLO SCHNEIDER 
a. THE SPECIES OF THE SECTION ADENOPHYLLAE 


Tus section consists of two main types of which one is characterized by 
the more or less bluish white undersurface of the leaves while the other has 
the leaves greenish beneath. I do not, however, wish to say that the species 
with discolor leaves are to be regarded as more closely related to each other 
than to the species of the other group. It is, at present, very difficult to 
judge the true relationship of the different forms referred by me to this 
section. Furthermore, it is by no means easy to separate this group from 
the section Cordatae or from other species of different sections. As to the 
Cordatae, I am not yet well enough acquainted with some of the western 
forms of this group to be able to drawa sharp line between them and the 
Adenophyllae. I think, however, that the structure of the stigma and the 
style combined with other peculiarities of the flowers are the best characters 
by which to separate those two sections. I hope to point out these charac- 
ters more clearly in the keys which I shall prepare for all the American 
species. 

A very remarkable species is S. Chamissonis, which I refer only provi- 
sionally to this section. The characters of its flowers are very similar to 
those of the other species but the habit and the leaves distinguish it at the 
first glance from them. Salix adenophylla, the type of this section, seems to 
be closely related to S. commutata and S. Eastwoodiae, but it is a well-marked 
species. The last two species are rather difficult to separate, and S. com- 
mutata may be connected with S. Barclayi by certain forms which need fur- 
ther study. There are, besides, hybrids between the two species, and I 
suppose that a better understanding of the variability of both species will 
enable us to distinguish other varieties or even subspecies. With S. Bar- 
clayi seems to be very closely connected a form from Alaska named by Co- 
ville S. Walpolei in the herbarium only, and apparently distributed under 
this name because it is mentioned by Gartner (see later under S. Barclay). 
I have seen the material of this interesting form in the National Herbarium 
at Washington and I regret that the name has not yet been published. For 
this reason I am not able to deal with this variety or species. There is an- 
other form collected by Miss Eastwood in the Yukon Territory and north- 
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ern British Columbia which looks to me like a new species and has been 
provided with a name by the collector. Unfortunately this name has been 
used before and cannot be used again. Therefore, I think it best not to 
describe it as a new species as long as I have not had an opportunity to study 
more copious material. I shall speak of this form under S. Barclay. 

S. orestera is in some respects rather intermediate between S. Eastwoodiae 
and S. Lemmonii but the relationship of this species seems to lie with S. 
Geyeriana which belongs to another section with which I shall deal later. 

In 1909, Ball regarded S. Wolfii as closely related to S. Barclayi and S. 
monticola. The male flowers of the first have, however, two glands, and I 
believe it represents a group of its own of which I shall speak later. A 
very uncertain form is S. latiuscula mentioned later under S. Barclayi. 

As to the name of this section, I wish to say that in 1904 I took S. adeno- 
phylla for the type of a new section, and I referred S. Barclayi to the Has- 
tatae, a section I now believe not represented in the New World. In 
1909, Ball created the section Commutatae, probably not knowing my older 
name, therefore the synonymy of the group is as follows: Sect. Adenophyllae 
Schneider, Ill. Handb. Laubholzk. 1. 52 (1904). — Sect. Hastatae Schneider, 
l.c. 51, quoad S. Barclayi. — Sect. Commutatae Ball apud Coulter & Nel- 
son, New Man. Rocky Mts., Bot. 134 (1909), excl. S. Wolf. 

It should be mentioned that Fernald believed that his S. cryptodonta is 
closely related to S. californica (S. Eastwoodiae) but I think that Fernald’s 
species shows a closer relationship with S. candida of which I shall speak in 
another note. 

Before I take up the discussion of the different species and varieties I 
wish to state that I base my investigations on the same collections men- 
tioned in note 8, on p. 1 of this journal, and I beg leave to offer my very best 
thanks to the gentlemen in charge of all these herbaria, and also to Miss A. 
Eastwood, San Francisco, Professor J. K. Henry, Vancouver, and Mr. J. 
C. Nelson, Salem, Ore. 


CLAVIS SPECIERUM 


Planta prostrata; folia parva, vix ad 3.5: 1.5-2.1 cm. magna, late obovata (fere 
suborbicularia) ad obovato-oblonga, basi cuneata, apice plus minusve rotundata, 
margine dense (saltem infima) et acute glanduloso-serrulata, subtus vix vel satis 
pallidiora; amenta coetanea; filamenta glabra, fructus plus minusve breviter griseo- 
villosuli, subsessiles . . . . . . . . 1. S. Chamissonis. 

Plantae erectae et aliis signis diversae. 

Folia matura normalia subtus discoloria, glaucescentia vel albescentia; filamenta 
semper glabra; ovaria pedicellique glabri (si pedicelli sunt pilosi vide S. mon- 
ticolam, si ovaria fructusve sunt sparse villosi vide S. Barclayi var. hebecarpam). 

Folia novella et saepe matura laxe vel densius (saltem superne) pubescentia, in 
epidermide pleraque estomatifera; ramuli novelli et saepe annotini laxe vel 
densius villosi; amenta pleraque coetanea et pedunculis distinctis foliolatis 
suffulta; bracteae saepissime lanceolatae et satis acutae, atrofuscae, longe 
sericeae; fructus 6-9 mm. longi, pedicello 1-2 mm. longo excluso; styli 1-2 mm. 
longi (in formis S. glaucophylloidis ramuli sunt plus minusve tomentosi sed 
folia costa excepta cito glaberrima) . ....... .28. Barclayi. 
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Folia etiam novella glaberrima vel citissime glabra; ramuli novelli sparse pilosi 
vel ab initio glabri; amenta saepe praecocia, sessilia vel subsessilia, vel 
bracteae plus minusve oblongae et apice obtusiores vel rotundatae. 

Amenta sessilia vel subsessilia, etiam fructifera densiflora et vix ad 4.5:1.5 
cm. magna; fructus maturi 5-7 (-7.5) mm. longi pedicello vix ultra 1.25 
mm. longo excluso; styli circiter 1.5 mm. longi; folia normalia superiora 
(surculorumque excepta) vix ultra 8:2.6 cm. magna, superne ut videtur 
semper stomatibus satis numerosis instructa . . . . . 3. S.monticola. 

Amenta fere semper pedunculo brevi foliolato suffulta, fructifera pleraque 
satis laxiflora, saepissime ultra 5 cm. longa ad 8:2 vel 12:2.5 cm. magna; 
fructus maturi 9-10 mm. longi, pedicello 1.5-2.5 (3) mm. longo excluso; 
styli 0.5 ad 1.25 mm. longi; folia superiora normalia saepissime longiora vel 
latiora, circiter ad 9:3.8 vel 10:6 cm. magna, epidermide estomatifera. 

4. S. glaucophylloides et var. 

Folia matura normalia subtus concoloria, viridescentia (in S. orestera interdum 

pallidiora sed satis anguste lanceolata, ovaria et filamenta basi pilosa), 
superne in epidermide stomatibus numerosis instructa. 

Ovaria filamentaque glabra. 

Folia circumcirca dense vel densissime glanduloso- (saepe fimbriato-) serrulata 
vel serrata, normalia (superiora basi fere semper) plus minusve cordata; 
bracteae florum fere semper fuscae; pedicelli saepissime vix ad 1 mm. longi. 

5. S. adenophylla. 

Folia minimis exceptis integerrima vel saltem versus basim plus minusve 
brevissime glanduloso-denticulata subserratave, basi obtusa ad rotundata, 
rarius subcordata; bracteae florum satis flavo-brunneae; pedicelli saepissime 
1-1.8 mm. longi. . . OS eens. ne DEC NS CoMmMutatd: 

Ovaria et filamenta (basi) pilosa 

Folia normalia superiora elliptica, elliptico-lanceolata vel elliptico-oblonga, 
ad 5.5:1.5 vel (surculorum excepta) 6.5:2.1 cm. magna, plus minusve inte- 
gerrima vel distanter et saepe obscure glanduloso-denticuiata, sed inferiora 
minora satis dense glanduloso-denticulata: fructus maturi 6-6.5 (rarius 
ultra) longi, eis vix ultra 0.5-1 mm. longo excluso; styli 1-1.5 mm. 
Jonci Be . . 7. 8. Eastwoodiae. 

Folia normalia sites es Etant él Tate oblanceolata, 4:0.8 ad 
7.5:2 cm. (surculorum excepta) magna, integerrima vel distanter et sparse 
glanduloso-denticulata subserratave, etiam minora satis obscure glanduloso- 
denticulata, adulta subtus glabrescentia subpallidiora vel paullo glauces- 
centia; fructus maturi 7-8.5 mm. longi pedicello ad 1.5 mm. longo excluso; 
Gagn Osaki love 5 6 56 6 6 Oo 5 6 0 Oo - 8° S-orestera. 


ENUMERATIO SPECIERUM 


1. S. Chamissonis Andersson. — See Bot. Gaz. Lxvir. 63 (1919). As I 
have mentioned in a foot-note, I did not know this species well enough when 
I wrote my third note and referred it to a group of “ species sectionis 
incertae.” After having seen good male material I think it best to put it 
in this section, but S. Chamissonis is easily distinguished from all the other 
species by its creeping habit and the fine and close serration of the leaves, 
the teeth being acute and not distinctly glandular as in S. adenophylla. 
Salix Chamissonis may prove to be more closely related to certain willows 
of northern Asia with which I am not yet well enough acquainted. I have 


seen the following specimens of this very rare species. 
ALAsKA. Port Clarence, July 12, 1899, Trelease & Saunders (No. 3427, fr. im.; 
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M.); same place and date, Coville & Kearney (Nos. 1877, 1878, fr., cuminat., 
1879 m.; A., W.), same place, L. J. Cole (fr.; W.); St. Lawrence Isl., July 13, 
1899, B. E. Fernow (m.; Cor.); Cape Nome, summer 1900, F. E. Blaisdell 
(m., f.; W.); Lake Iliama region, on tundra, Nogheling trail, not abundant, Au- 
gust 5, 1902, M. W. Gorman (st.; W.). 


2. S. Barclayi Andersson in Ofv. Svensk. Vetensk. Akad. Forh. xv. 125 
(1858). — Macoun, Cat. Canad. Pl. 11. 445 (1883); in Svensk. Vetensk. 
Akad. Handl. vi. 164, t. 8, fig. 96 [incerta] (1867); in De Candolle, Prodr. 
XVI.2 254 (1868), excl. var. latiuscula. — Howell, Fl. N.W. Am. 1. 620 
(1902). — Coville in Proc. Wash. Acad. Sci. m1. 316 t. 36 (1901). — Piper in 
Contrib. U.S. Nat. Herb. x1. 215 (Fl. Wash.) (1906). — Jones, Will. Fam. 16 
(1908), pro parte. — Ball apud Coulter & Nelson, New Man. Rocky Mts. 
Bot. 134 (1909); apud Piper & Beattie, F1. N.W. Coast, 116 (1915). — 
Henry, FI. S. Brit. Col. 100 (1915).—Rydberg, F1. Rocky Mts. 193 (1917).— 
S. Barclayi a) rotundifolia Andersson in Svensk. Vetensk. Akad. Handl. vr. 
164 (Monog. Salic.) (1867); in De Candolle, Prodr. xv1.? 254 (1868). — S. 
Barclayi b) grandifolia Andersson, |. c. 165 (1867); 1. c. 254 (1868). 

I have before me a photograph of the type of this species and some frag- 
ments from the Kew Herbarium. Andersson’s description is correct except 
the statement “ capsulis glabris,”’ the old ovaries being hairy at the top and 
on the pedicel. Peculiar are the rather long and thin stigmas and the styles 
which measure up to 2 mm. This may partly be due to the fact that the 
flowers are old. With the exception of the uppermost the bracts are covered 
with long straight silky hairs, but at the top of the ament there is a pu- 
bescence of curled hairs. The gland is relatively narrow, and as long as the 
pedicel. The leaves of the type are only half developed and are blackened 
in drying. I have not been able to recognize stomata in the upper surface. 

The type ranges, as Coville already has said, in Alaska throughout the 
southern coast region ‘from Dixon entrance northward and westward as far 
as Unalaska.” The original specimens were collected in 1839 at a point 
near Cape Greville on Kadiak Island, Alaska, by George Barclay, the bo- 
tanical collector of the British ship “Sulphur.”? From British Columbia I 
have seen material from Lake Atlin in the northwest, from Yellow Head 
Pass in Caribou County, and many specimens from New Westminster and 
Kootenay Counties. In Alberta the species occurs in Edson (Jasper Park) 
and Rocky Mountain Districts. In the United States typical S. Barclayi 
is found in Washington (Clallam, Chelan, Okanogan, Kittitas, Pierce and 
Skamania Counties), and in Montana (Teton and Cascade Counties, and 
in the vicinity of “Trail Lake,” a locality I have not been able to identify; 
also E. C. Shear’s no. 209 from the Electric Peak in the northern Yel- 
lowstone Park seems at least in part to belong to this species, as probably 
does also no. 110 of the same collector [fr. im.; W.]). Specimens like A. Nel- 
son’s nos. 7781 and 8947 from the Albany County in Wyoming need further 
observation and may be more closely related to S. monticola. In 1867, 
Andersson described 3 varieties, rotundifolia, grandifolia and angustifolia 
The first is nothing but the type which is cited under rotundifolia by the 
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author himself in 1868. The second variety had originally been described 
without a type specimen, but in 1868 Andersson cites “ Unalascha [sic] 
(Eschscholz).” It seems to me that this form too cannot be distinguished 
from the type. The third variety is according to the author’s quotation in 
1868 founded on specimens collected “in Sitcha et Unalaschka (Herb. 
Petrop.) ” which are unknown to me. So far as I can judge by the de- 
scription “ folia paullum breviora, } poll. lata, exacte lanceolata, tenuia, 
glabriuscula, integra, subconcoloria facile nigrescentia, stipulis fere nullis 
ornata,”’ this form may be identical with what has been described by Bebb 
as S. conjuncta. The type was collected by Parry on Mt. Adams in Wash- 
ington, and I have seen it and the other co-types cited by Bebb in his her- 
barium at the Field Museum. Bebb himself said later (apud Coville in 
Contr. U.S. Nat. Herb. rv. 198 (Bot. Death Val. Exp.) (1893)) that his S. 
conjuncta “ does not differ from the Alaskan type ” of S. Barclayi, and it is 
indeed very difficult to distinguish Bebb’s type from typical Barclayi. As 
to its identity with var. angustifolia I cannot decide without having seen 
the specimens of the Herb. Petrop. Even the typical S. conjuncta is at 
present rather uncertain because I have not yet seen mature leaves which 
undoubtedly belong to the form which Bebb cites as his type. In 1914, 
Ball in the Herbarium of the Geological Survey of Canada has made S. 
conjuncta a variety of S. Barclayi, and there are the following specimens 
which may be referable to such a variety sensu Ball. All of them need 
further observation. 

WASHINGTON. Skamania County: Mt. Paddo (Adams), August, 1880, C. C. 
Parry (No. 7, m.,f.; C., type, G. co-type of S. conjuncta Bebb); same mountain, 1883, 
L. F. Henderson (No. 79, m., f.; C., G.); same Mt., on a meadow, 2000 m., July 13, 
1886, W. N. Suksdorf (No. 9263, f.; A.); Little Klickitat River, north trail to Mt. 
Adams, wet meadows, August 4, 1892, L. F. Henderson (fr,; Pu.). 

Oregon. Wallowa County: Higher Wallowa Mts., near the Lake, August 2, 
1899, W. C. Cusick (No. 2302, m., f.; C., G., M.; “a low shrub”’; of the male speci- 
men in Cor. the filaments are partly united). 

Montana. Gallatin County: Bold Mt., 2300-2600 m., July 21, 1880, S. 
Watson (No. 372 *, f.; G.; one of the co-types of S. conjuncta, a rather uncertain 
form). 

ieee’ CozumgrA. Kootenay District: Revelstoke, marshy woods, May 6, 
1890, J. Macoun (No. 9 [= 24266, 0.], m., f.; named by Ball in 1914 S. Barclayi con- 
juncta, but without old leaves difficult to identify properly); same locality, date and 
coll. (No. 2, m., f.; A.; bracteis plus minusve subcrispato-sericeis, ceterum ut prae- 
cedens, foliis superne stomatiferis) New Westminster District: Chilli- 
wack Valley, about 1850 m., July 29, 1901, J. M. Macoun (No. 26907, OF: Ge 
same state as No. 24266, pedicellis pilosis, foliis superne stomatibus numerosis 


instructis). 
S. conjuncta Rydberg, F1. Rocky Mts. 194 (1917) seems to me an uncer- 


tain form. 

The type of S. Barclayi *hebecarpa Andersson in Svensk. Vetensk. Akad. 
Handi. vi. 165 (Monog. Salic.) (1867) was collected by Kastalski in Una- 
laschka, and the author said: “ Cum S. Barclayi nuperrime descripta omni- 
bus partibus exacte congruit sed differt capsularum indumento opaco.” As 
I have already stated, even the ovaries of Andersson’s type of S. Barclays 
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show evidence of a pubescence, and there are probably to be found such 
forms with a more or less hairy ovary everywhere in the region of the typical 
form. I refer to var. hebecarpa specimens collected by A. Rehder and also 
by J. G. Jack in British Columbia at Asulkan Valley on August 14, 1904 
(m.,f.; A.). Some of them resemble S. commutata f. puberula (see later) but 
the stigmas are much more like those of S. Barclayi. 

Still absolutely uncertain is the form described by Andersson, I. c. as S. 
Barclayi * S. latiuscula, and later in De Candolle, Prodr. xv1.? 255 (1868) 
as S. Barclayi 8) latiuscula. Andersson said “‘specimen singulum in herb. 
Candolleano vidi e Terra Nova a De la Pylaie missum.” Fernald (in Rho- 
dora xvi. 173, 1914) states that “the Newfoundland S. latiuscula Anders- 
son, which has also been confused with S. Barclayi has densely sericeous- 
tomentose capsules and remarkable long reflexed stigmas, much longer than 
any other species known to the writer, and its foliage is not conspicuously 
glaucous beneath.” Fernald did not see the type, and he regards as S. 
latiuscula a specimen of Waghorne’s from Newfoundland, Bay of Islands, 
MclIver’s Cove, May 31, 1898 (No. 38, f. adult.; G.) which I have seen. 
The aments are subsessile with two or three small leaves at the base, which 
are covered beneath with rather long and partly reddish brown hairs; the 
peduncle also bears towards the base a somewhat reddish tomentum. 
Without the peduncle the aments measure about 4:1.5 em. The ovaries 
are thinly pubescent and the stigmas are as stated by Fernald very long and 
revolute. I am not sure if this condition is normal. The young leaves 
much resemble those of S. discolor Muhl.; the largest one is oboval-lanceo- 
late, 2.7 cm. long and 1.1 cm. wide with a distant glandular dentation. The 
upper surface is sparsely covered with grayish and fulvous hairs, while the 
lower surface is entirely glabrous with the exception of a few hairs along the 
midrib. The first small leaves show a denser glandular dentation and below 
a pubescence of longer hairs. The one year old branchlets are glabrous, 
dark fuscous, while the youngest bear a few hairs. I am by no means con- 
vinced that Waghorne’s specimen can be regarded as identical with Anders- 
son’s var. latiuscula. He says (1867) “ nectarium valde tenue et elonga- 
tum ” and (1868) “ nectarium valde tenue,” a character not found in the 
flowers of Waghorne’s plant. As to the stigmas there is no mention in 
either of Andersson’s rather long descriptions, and in 1868 he said “ S. 
Barclayi huic simillima sed recedit capsulis omnino glabris.” After all 
the type of Andersson’s form as well as Waghorne’s specimen seem to 
represent different forms, and I hope that I may be able to examine the 
type in Herb. De Candolle in order to explain the identity of this interest- 
ing form. 

As I have already mentioned on p. 147 there is another Alaskan form 
which bears a close resemblance to S. Barclayi. This form has been named 
S. Walpolei by Coville (and Ball) in the National Herbarium. This name 
has not yet been published, and I would not mention it if I had not found 
it in Girtner’s dissertation: Vergl. Blattanatomie Syst. Gatt. Salix, 44 
(Goettingen, 1907). This author cites a specimen from the Museum at 
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Berlin, and therefore this Willow must have been distributed under the 
name S. Walpole long ago. I am sorry that neither Coville nor Ball pub- 
lished this name, and in spite of several requests I have not obtained per- 
mission to deal with this form in my present note. I can only say that I 
have seen the material preserved in the National Herbarium, and that it 
seems to me that this form is very closely related to S. Barclayi and may 
represent nothing but a variety of it, which occurs farther north than the 
type on Seward Peninsula. 

Still another form closely related to S. Barclayi has been collected by 
Miss A. Eastwood in the Yukon Territory and near Lake Atlin in northern 
British Columbia. In a field note the collector says of it: “ This is related 
to S. Barclayi but differs in the catkins being borne on the old wood. It 
seems to be confined to the Yukon. It is a very beautiful shrub with its 
young leaves red, and broad smooth leaves. There was only one bush in 
Dawson that bore flowers and that was female. I did not discover it while 
in flower as the bush resembled S. arbusculoides and the flowers came out 
before the leaves.” This form looks indeed like a distinct species, but the 
name prunifolia provisionally chosen by Miss Eastwood cannot be used 
because this name was applied long ago by Smith, Seringe, Host and others 
to different plants. I do not wish to propose a new name at present, since 
I think it best to wait for more material and a better understanding of this 
peculiar plant. It may, however, be said, that it seems to differ from S. 
Barclayi chiefly in the following characters: ramulis ab initio glabris, foliis 
novellis rubescentibus, tantum superne pilis villosis deciduis praeditis, 
adultis tenuioribus magis crenato-serratis, amentis ut in S. monticola 
praecocibus, sessilibus subsessilibusve, bracteis obtusioribus, antheris ut 
videtur violaceis, fructibus minoribus (? tantum 5-6 mm. longis). I am 
not sure of the constancy of these characters, the fruits of the Atlin speci- 
mens are partly up to 8 mm. in length and hardly distinguishable from 
those of typical S. Barclayi. In its glabrousness and in the sessile aments 
this new form points toward S. monticola (see later) the leaves of which usu- 
ally seem to possess numerous stomata in their upper surface while I have 
not observed any in the upper epidermis of the leaves of the Yukon plant. 
The following specimens have been examined. 

YuKon Territory. Dawson, near corner of big fence, June 9, 1914, A. East- 
wood (No. 173, f.; A.; this number should be regarded as the type); July 4, 1914, 
same coll. (No. 508, st.,same plant according to the collector), June 14, 1914, same 
coll. (No. 230, f.; A.; young leaves purplish); June 9, 1914, same coll. (No. 166, st.; 
“small bush near my cabin,” like 230); Ogilvie, July 8, 1914, same coll. (No. 541, 
fr.; A.; amentis ad 6 cm. longis, partim pedunculatis, fructibus ad 8 mm. longis; 
this resembles S. Barclayi, but is entirely glabrous, the leaves are large, ovate- 
elliptical and measure up to 8:3.1 cm.); Coffee Creek, July 10, 1914, same coll. (No. 
552 a. m., 553, m., A.); Hardcreek Slough, July 11, 1914, same coll. (No. 581, fr., 
A.; amentis 4.5:1.3 cm. magnis, fructibus tantum 5 mm. longis pedicello 1.8 mm. 
longo excluso); Yukon River above Rink Rapids, river flat, July 9, 1902, J. Ma- 
coun (No. 54405 a, O., st.). 

Britis Cotumpra. Lake Atlin, July 14, 1914, A. Eastwood (No. 635, fr.; A.; 
fructibus maturis circ. 6 mm. longis, basi ovoideis, forma 8. monticolae satis similis) ; 
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same place, date and coll. (No. 653 fr.; A.; No. 661, fr. adult.; A.; ramulis pilosis, 
probabiliter ad S. Barclayi referenda). 

3. S. monticola Bebb apud Coulter, Man. Rocky Mts. Bot. 336 (1885). — 
Ball apud Coulter & Nelson, New Man. Rocky Mts. Bot. 134 (1909). — 
Wooton in Bull. New Mex. Coll. Agric. zxxxvir. 46 (1913). — Rydberg, 
F1. Rocky Mts. 194 (1917), prob. tantum ex parte. — S. padifolia Rydberg 
in Bull. Torr. Bot. Club, xxvirr. 272 (1901), non Andersson. — S. pado- 
phylla Rydberg, 1. c. 499 (1901), Fl. Rocky Mts. 194 (1917). 

Of these species I have seen the type mentioned below and the different 
co-types in Bebb’s herbarium. Ball was the first to recognize its wide dis- 
tribution. I have tried to give its main characters in the key, but I think 
that S. monticola is one of those species which need careful observation in 
the field. Many specimens in the herbarium are easy to recognize, while 
quite a number of them cannot be identified properly on account of the lack 
of mature leaves or of flowering branchlets. Sterile specimens often are 
similar to forms of other groups especially those of sect. Cordatae. In its 
normal state the leaves are not large while on offshoots they reach a great 
size, and therefore may appear different. I believe that the following speci- 
mens can be taken for typical S. monticola but some of them need further 
observation. The enumeration of the specimens clearly shows the geo- 
graphical distribution of the species, which probably occurs in other locali- 
ties in the Rocky Mountains where the centre of its distribution seems to 
be Colorado. Its northern limits are still uncertain, and I have seen speci- 
mens of the northern Rockies as far as Alberta (Banff, Cave Avenue, July 4, 
1891, J. Macoun [Nos. 40 and 41, fr., st.; C.]), which I am not able to de- 
termine properly at present. 

Montana, Madison County: 10 mi. east of Monida, along a creek, June 18, 
1899, A. & E. Nelson (No. 5427, f.; Cor., S., M., N.; 5446; f.; Cor., G.; the last one 
has rather long pilose pedicels and may belong to a species of Sect. Cordatae). 
Flathead County: Columbia Falls, June 5, 1893; R. S. Williams (No. 970, m., 
f.; Cor.); Summit, G. N. Ry., July 25, 1894, same coll. (m., fr.; Cor.). Gallatin 
County: Bozeman, April 26, 1900, Blankinship (f.; Cor.). 

SOUTHERN Wyomine. Carbon County: Battle, Continental Divide, 3000 to 
3500 m., July 17, 1891; F. Tweedy (No. 4534, fr.; N., W.). Albany County: 
Medicine Bow Mts., Nash’s Fork, common, July 28, 1900, A. Nelson (No. 7781, 
fr.; Cor.; “in clumps, 1.2 to 2.4 m. high”); Sand Creek, moist ground, very common, 
May 30, 1900, same coll. (No. 6964, fr., m.; C., Cor., G., H., W.). Centennial, 2700 m., 
August 19, 1918, J. G. Jack (No. 1062, st.; A.; “bushes 8 to 3.6 m. high, bright yel- 
low green branches”’; forma porro observanda). 

NORTHERN Wyominea. Eastern slopes of the Big Horn Mts., headwaters of Clear 
Creek and Crazy Women River, about 2300 to 3000 m., July 20 to August 15, 1900, 
F. Tweedy (No. 3428, st.; N.; forma incerta parvifolia). 

Cotoravo. Larimer County: Estes Park, June 10, 1916, E. L. Johnston (No. 
860, f.; G., W.); same place, Thompson’s River bank, August 11, 1910, same coll. 
(No. 766, st.; N.; forma mihi quamvis incerta); Chamber’s Lake, about 3150 m., 
July 13, 1896, C. F. Baker ([Rowlee 3], fr.; N.); Sheep Creek, above Campton’s, 
August 4, 1896, same coll. ([Rowlee 1] st.; N.). Grand County: east of Middle 
Park, Beaver Dam, 1861, C. C. Parry (No. 342, m., f.; G.); on Grand River near Hot 
Sulphur Spring, August 1, 1881, G. Engelmann (No. 5, st.; C., G.; “bark yellow, 
stem 1-1; inch thick, 6-8 feet high, densely cespitose bushes”); Middle Park, 
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August, 1892, H. C. Beardslee (fr.; M.); Forest City, about 3300 m., June 25, 1880, 
G. Engelmann & C. S. Sargent (£.; A). Clear Creek County: Georgetown, Wolf 
& Rothrock (No. 826, f.; G.; the male piece is S. Bebbiana); same place, August 17, 
1895, P. A. Rydberg (fr.; N.); mountain sides near Georgetown, about 2800 m., 
July 15, 1885, H. N. Patterson (fr.; st.; C.; syntype [sheet 7589]; “0.9 m. high”); 
Clear Creek bottoms, June 28-August 7, 1875, same coll. (fr.; C. [sheet 7588]); 
without locality and date, Brandegee (fr.; C. [sheet 6432]); marshy places in Bard 
Creek Valley, opposite Empire City, August 11, 1881, G. Engelmann (fr.; C.; G.; 
“2.4-3.6 m. high, cespitose, 2.5-5 em. diam.”); Empire City, on Bard Creek, 
August 3, 1874, G. Engelmann (st.; M.). Lake County: Leadville, bank of 
streams, 3400 m., June 20, 1916, J. W. Clockey (No. 2668 m., f.; C., G.); same 
place, June 19, 1918, A. Eastwood (Nos. 7112, m., 7143, 7144, f., 7154, m.; A.). 
Denver County: Denver, July 13-15, 1872, T. C. Porter (fr.; C.). Jefferson 
County: mountains near Golden City, March 30, August 1,18.. ?, Greene (No. 8, 
fr. im., st.; type in C. [sheet 1147]); same place, March 25, May 30, August 1, same 
coll. (No.7,f.,fr., st.;C., [sheet 1148]). Chaffee County: near Granite, September 
13, 1898, J. G. Jack (st.; A.; forma quamvis incerta); Buena Vista, June 18, 1818, 
À. Eastwood (No. 7071, fr. adult.; A.; forma incerta). Montrose County: Tabe- 
guache Basin, near creek, about 2700 m., June 4, 1914, E. Payson (Nos. 386, m., 
388, f.; C., G.; sub nomine S. chlorophylla distributa); without exact locality, high 
alpine summits, 3600 to 4000 m., July 11 to August 11, 1876, H. N. Patterson (st.; 
C.). Ouray County :near Ouray, along Uncompahgre River, 2330 m., September 
10, 1901, L. M. Underwood & A. D. Selby (No. 248, st.; N.). Gunnison County: 
Gunnison, about 3350 m., August 27, 1901, C. F. Baker (No. 941, st.; N.; ‘an occa- 
sional large bush in bottoms, only sterile seen”’; forma porro observanda foliis ovato- 
ellipticis, basi leviter cordatis, subtus tenuiter reticulatis glabris stipulis reniformibus 
vel obtusis); Elk Mts. Mt. Baldy, July 9, 1906, J. P. Anderson (g., M.; mixed with ? 
S. Wolfii); Mt. Carbon, 2750 m., June 11, 1910, W. W. Eggleston (No. 5671, fr., W.); 
vicinity of Mt. Carbon, common, June 1, 1910, I. Tidestrom (No. 3458, fr.; W.; 
“shrub 2 m. or higher”); same Mt., 2700 m., forms dense colonies along the creek, 
same coll. (No. 3898, st.; A., W.). San Juan County: Silverton, about 3500 m., 
July, 1895, F. Tweedy (Nos. 268, 269, f.; W.). Hinsdale County : Carson, about 
3600 m., July 2, 1901, C. F. Baker (No. 306, f.;G., N., W.). Huerfano County: 
on Turkey Creek and tributaries, 2800 to 2900 m., June 8-9, 1900, Rydberg & Vree- 
land (No. 6389, fr., type of S. padophylla; N.); Ojo, 2400-2500 m., May 26, 1900, 
same coll. (Nos. 3686 m., 3687 f., N.). Conejos County: Los Pinos, about 2300 
m., May, 1899, C. F. Baker (No. 271, m., f., A., C., Cor., N., S., W.). Costilla 
County: Veta Pass, Sangre de Christo Range, 3000-3600 m., June 9-16, 1890, G. 
H. Hicks (No. 15, m., 17, f.; G.); headwaters of Sangre de Christo Creek, 2700 
m., June 22, 1900, Rydberg & Vreeland (No. 6378, fr.; N.). ?County: W. La 
Plata Mts., Bob Creek, common in west places, about 330 m., June 28, 1898, Baker, 
Earle & Tracy (No. 175,f. adult.; A., C., Cor. G., W.; “bush 1.8 to 3 m. high; twigs 
yellowish’’; in the herbarium the branchlets are dark brown; in N. the pedicel is 
partly pilose); Rocky Mts., without exact locality, 1862, Hall & Harbour (No. 4, fr., 
im.; C.; No. 175, m., f., fr.; G.; pedicellis fructuum pilosis). 

Uran. Summit (or Duchesne) County: Uinta Mts., 1902, H. D. Langille (No. 
104, f.; W.; mixed with S. lutea Nuttall). 

New Mexico. Santa Fé County: Santa Fé Cafion, 9 miles east of Santa Fé, 
about 2600 m., June 2, 1897, A. A. & E. Heller (No. 3636, fr. im.; A., Cor., W., N.; 
pedicelli partim paullo pilosi). Valencia County: Atarque, July 26, 1904, 
E. O0. Wooton (No. 2719, st.; W.; det. Ball). 

Arizona. Black Mesa Forest Reserve: McClintock Canyon, June 2, 1900, 
F. V. Coville (No. 1057, st.; W.). Apache County : south of Thomas Peak, July 2, 
1904, same coll. (No. 2009, f.; W.). ? County: Leonard Canyon, June 2, 1900, 
same coll. (No. 1066, m., W.). Navajo Reservation, arroyos, common, July, 1916, 
C. F. Vorhies (No. 64, st.; A., M.; forma incerta). 
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A specimen from South Dakota, Black Hills, South Rapid Creek, sand- 
stone, about 2050 m., September 16, 1910, J. Murdoch, jr. (No. 4374, st.; 
C.), is, according to Ball, closely related to S. monticola, but I am not sure 
of its true relationship. 

There are several more-specimens before me from New Mexico, Colorado 
and Wyoming the pedicels of which and in part also the ovaries are more or 
less hairy. I am unable to understand them at present. There may be 
hybrids among them, but the variation of S. monticola is far from being 
sufficiently known. 


4. S. glaucophylloides Fernald in Rhodora xvi. 173 (1914). — S. glauco- 
phylla Robinson & Fernald, Gray’s Man. 323, fig. 652 (1908). non Bebb, 
sensu str. — Britton & Brown, Ill. F1. ed. 2, 596, fig. 1462 (1913). — This 
species is, in my opinion so closely related to S. glaucophylla Bebb that I 
think it best to regard it only as a variety of that Willow. Unfortunately 
the name glaucophylla cannot stand because it was used long ago by Schlei- 
cher, Besser and Andersson for some very different plants. Therefore I am 
obliged to take up Fernald’s name, and to make Bebb’s glaucophylla a vari- 
ety of it, as I shall explain later. When Fernald proposed his new species 
he stated that S. glaucophylla differed from it mainly in the following char- 
acters. 1.“ Foliage . . . very much heavier or thicker,” but in the descrip- 
tion of S. glaucophylloides Fernald says that the mature leaves are sub- 
coriaceous. Judging from the copious material before me I do not think 
that the texture of the leaves is a good character by which to distinguish 
the two species, because there is hardly a difference between the mature 
leaves. 2.“ The fruiting aments are much longer ” in S. glaucophylla, but 
among the specimens which Fernald and I have been able to compare there 
seem to be no well matured fruiting aments of S. glaucophylloides. All of 
them gave the impression that the fruits were not sufficiently fertilized. 
Therefore the capsules too, as Fernald said, are smaller in S. glaucophyl- 
loides and sometimes almost cordate at their base which, however, as a rule 
is rounded. Those fruits are, in my opinion, not well ripened, and good 
seeds are wanting. 3.“ The pubescence of the peduncle and rhachis longer 
and denser” in S. glaucophylla. This character too is by no means of real 
taxonomic value, and I have seen specimens of both forms which in this 
respect were entirely alike. This is the case too as to the pubescence of the 
bracts of the flowers, which according to Fernald are more copiously long- 
villose in S. glaucophylla. The best character to separate it from the eastern 
form is found in the length of the pedicels which, as Fernald states, are 
“ distinctly exceeding the scales and many times longer than the nectaries.”” 
According to my observations the pedicel even of the best matured fruits 
(Jack, Montmorency Falls) does not exceed 1.5 mm. in length, while it 
measures from 2 to 2.5 (-3) mm. in glaucophylla. The styles, too, are a little 
longer in the western form. Taken all in all, however, the eastern form can 
hardly be regarded as a distinct species, although not a few of the specimens 
referred to it need further observation. As Fernald said, S. glaucophylloides 
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sensu stricto is ‘ a very common riparian species in the calcareous districts 
from Aroostook County, Maine, and adjacent Quebec to Newfoundland.” 
Omitting the specimens already mentioned by Fernald I can enumerate the 
following. 

Quesec. Anticosti Island: Salt Lake, wet places August 11, 1883, J. Macoun 
(st., No. 24564, O.; forma incerta). Quebec District: Montmorency Falls, June 
1, 1903, J. G. Jack (fr.; A.; this form is very much like the typical glaucophylla, the 
branchlets are partly glabrous, partly pubescent, in the male plant the leaves are 
more or less obovate) ; same locality, June 30, 1905, J. Macoun (No. 68792, O., st.; 
ramulis etiam annotinis pilosis). Champlain County: St. Maurice River near 
junction of Matawin River, September 4, 1896, J. G. Jack (st.,A.). Lake St. John 
Dis trict: Roberval, shore of Lake St. John, August 22-23, 1895, same coll. (st.; 
A.; foliis cordatis, ramulis tomentosis, forma perro observanda). 

Geographically these last specimens seem to connect the eastern with the 
western form. For the one which is first described by Bebb as S. cordata 
var. glaucophylla I wish to propose this new combination. 


4b. S. glaucophylloides var. glaucophylla Schneider. — S. cordata var. 
glaucophylla Bebb apud Babcock in The Lens, 11. 249 (FI. Chicago Vic. 
Suppl.) (1873); apud Patterson, Cat. Pl. Ill. 39 (1876).— S. Barclayi var. 
grandifolia Bebb in Bot. Gaz. 111. 21 (1878), in textu, non Andersson. — S. 
glaucophylla Bebb apud Wheeler & Smith, Cat. Phaen. Vase. Crypt. Pl. 
Mich. 72 (1881), non Schleicher (1807), nomen nudum, nec Besser (1822) 
nec Andersson (1851); in Rep. Nat. Hist. Northwest Univ. (1889) 23, apud 
Watson & Coulter, Gray Man. ed. 6, 485 (1890).— Glatfelter in Rep. Miss. 
Bot. Gard. v. 57, t. 3, fig. 18 (Stud. Ven. Salix, 12) (1893).— Griggs in 
Proc. Ohio Acad. Sci. 1v. 311, t. 15 (1905). — S. cordata [subsp.] S. Bab- 
cockii Gandoger, Fl. Eur. xx1. 166 (1890).— After having described this 
form as a variety of S. cordata Bebb in 1878 believed that it was identical 
with S. Barclayi, and especially with Andersson’s var. grandifolia. Later, 
in 1881, Bebb, however, made its first variety a distinct species, unfortu- 
nately choosing for it the already used name glaucophylla. Gandoger pro- 
posed the name S. Babcockii for apparently the very same form but his 
name can only be regarded as of subspecific rank, otherwise I should have 
adopted it for our species. Gandoger’s description, too, is very short and 
therefore I think it best to use Fernald’s name glaucophylloides for the spe- 
cies. As I have already shown that the main difference between Bebb’s type 
and Fernald’s eastern form consists in the somewhat longer styles and pedi- 
cels of var. glaucophylla, which also has larger fruiting aments and fruits 
than S. glaucophylloides sensu stricto but this seems to be mainly due to the 
fact that the specimens which Fernald had before him did not have suffi- 
ciently matured fruits. Those collected by Jack and enumerated above 
approach var. glaucophylla, of which I have seen material from northern Ohio 
(Erie County), northern Indiana (Porter County), Illinois (Cook, Lake and 
Winnebago Counties), the type is Bebb’s No. 4, Herb. Salic., from Foun- 
taindale, Wisconsin (Sauck and Manitiwoc Counties), Michigan (Berrien 
and Huron Counties) and Ontario (Lambton District). 

In 1881 Bebb proposed three varieties. The first var. latifolia is nothing 
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but the type. The second, var. angustifolia, is according to the type in 
Bebb’s herbarium in the Field Museum at Chicago, collected by H. H. Bab- 
cock, Chicago (No. 14, f.; [sheet 6996, C.]) and the male co-type of the 
same collector (No. 24, [sheet 6994, C.] distinguished from the typical 
glaucophylla by foliis anguste lanceolatis, lanceolatis vel elliptico-lanceolatis, 
inferioribus 2.5:0.5 ad 4.5:1.2, superioribus 6.5:1.7 ad: 9:2.3, in surculis ad 
12.5:2.8 cm.magnis, basi acutis ad obtusis, apice subito breviter acuminatis. 
It can hardly be regarded as more than a form but it ought to be mentioned 
that the male flowers which I examined did show a dorsal gland which Æ 
have not seen in specimens of the typical form. Bebb’s third variety, 
S. glaucophylla var. brevifolia, looks at first sight rather different. The 
type was collected by C. F. Wheeler, July 30, 1879, on the sand dunes of 
Little Traverse Bay, Michigan, and is preserved in the herbarium of the 
Field Museum [sheet No. 3459]). A typo praecipue differt foliis minoribus 
magis obovatis 1:0.5 ad 3.5:5:0.8 cm. magnis, basi sensim cuneatis, apice 
subito breviter acutis, utrinque satis nervatis, subtus reticulatis. This 
specimen seems to represent an ecological form, and further observations 
must prove whether it can be regarded as more than a form of var. glauco- 
phylla, probably connected by intermediate forms with f. angustifolia. 


5. S. adenophylla Hooker, F1. Bor.-Am. 11. 146 (1839). — Andersson in 
Ofv. Svensk. Vetensk. Akad. Fôrh. xv. 125 (1858); in Proc. Am. Acad. Sci. 
Iv. 64 (Salic. Bor.-Am. 20) (1858); in Walpers, Ann. Bot. v. 750 (1858); in 
Svensk. Vetensk. Akad. Handl. vr. 164, t. 8., fig. 95 [mala] (Monog. Salic.) 
(1867), in De Candolle, Prodr. xvi.? 254 (1868). — Bebb apud Babcock in 
The Lens 1. 249 (F1. Chic. Suppl.) (1873); apud Wheeler & Smith, Cat. PI. 
Mich. 73 (1881); apud Watson & Coulter, Gray Man. ed 6, 485 (1890). — 
Britton & Brown, Ill. Fl. 1. 504, fig. 1203 (1896); ed. 2, 1. 597, fig. 1464 
(1913).— Britton, Man. ed. 2,319 (1905).— Griggs in Proc. Ohio State 
Acad. Sci. Iv. 309, t. 14 (Will. Ohio) (1905). — S. syrticola Fernald in Rho- 
dora 1x. 225 (1907). — Robinson & Fernald, Gray’s New Man. 324, fig. 654 
(1909). 

Hooker gave an excellent description of this well marked species. An- 
dersson only knew the type which had been collected in Labrador (at an 
uncertain place, probably in the south) by Morrisson. Bebb, in 1873 and 
1890, referred to it specimens from the Great Lakes. Fernald, however, in 
1907, stated that a careful study of Hooker’s original description of S. ade- 
nophylla and of Andersson’s fuller description of the type material shows 
that the shrub of the Great Lakes can have no close connection with S. 
adenophylla. He, therefore, proposed his new S. syrticola. Unfortunately, 
Fernald, did not see Hooker’s type of which I have before me an excellent 
photograph and some fragments from the Kew Herbarium. Hooker placed 
his species next to S. speciosa and S. Barrattiana, and not in the Cordatae 
group to which according to Fernald his S. syrticola belongs. Barratt’s sec- 
tion Cinereae to which Hooker referred S. adenophylla, comprises, however, 
a number of very different species (as for instance besides the two mentioned 
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also S. candida, S. glauca, S. Scouleriana and S. rostrata [S. Bebbiana]), and 
this fact proves that neither Barratt nor Hooker made an attempt to sepa- 
rate these forms according to their true relationship. Salix adenophylla 
does not, in my opinion, belong to the Cordatae, but its closest connection 
is with S. commutata and S. Eastwoodiae. Fernald lays too much stress 
upon Hooker’s characterization of the serrature of the leaves: he says : 
“This remarkable character of the foliage is sufficient, even if the habitat, 
Labrador, were not almost convincing, to show that Hooker’s plant could 
not have been the same as the common sand dune shrub of the Great 
Lakes.” I see, however, no reason why Hooker’s description should not 
apply exactly to S. syrticola, which also undoubtedly is characterized by 
“foliis ovatis basi cordatis acutis ... argute serratis serraturise elongatis 
glanduliferis . . . stipulis ovato-cordatis grosse glanduloso-serratis.” Fer- 
nald emphasizes the fact that S. syrticola has larger leaves of which even the 
smallest are 3 cm. long while Hooker’s type according to Andersson has only 
“folia majora ad pollicem longa.” But Hooker himself states that the 
‘leaves are an inch or more long.” In fact, on the type they measure up to 
1 inch and a half in length, and they were probably not fully grown. On the 
other hand I have seen several forms of S. syrticola which in no way could 
be distinguished from Hooker’s type. The fruiting aments of this type are 
(without the peduncle) only 3.5 cm. long, but apparently not very well de- 
veloped. The bracts of the old fruits of the fragments which I have seen 
are partly rather densely pubescent and not only “ pilis raris adspersae ” or 
** glabriusculae ” as Andersson says. His statement “ pedicello cinereo ” is 
regarded by Fernald as another character to separate S. adenophylla and S. 
syrticola, because the latter has a glabrous and straw-colored pedicel. In 
my opinion, Andersson did not intend to say that the pedicel is pilose but 
he evidently used the word cinereus only in the sense of “ grayish.” When. 
Fernald proposed his new species he did not know of the specimens collected 
by Macoun, Ross and Spreadborough in the James Bay region. They con- 
nect the original habitat of (probably southern) Labrador with that of S. 
syrticola. The only difference between the forms of James Bay and those 
of the Great Lakes, so far as I can judge, is in the length of the styles, which 
mostly measure about 1.5 mm. in typical S. adenophylla, while they rarely 
are longer than 1 mm. in S. syrticola. We need, however, more copious 
material to decide whether this is a constant character sufficient to separate 
the form of the Great Lakes as a variety. I have seen the following speci- 
mens which undoubtedly represent typical S. adenophylla. 

Keewatin. Gravelly bank of Severn River, July 30, 1885, J. M. Macoun (No. 
2004, O., fr. adult.) —Onrarto. Hudson Bay, Cape Henrietta Maria, August 14, 
1904, W. Spreadborough (No. 62631, O., fr. adult.); The Beacon, mouth of Moose 
River, July 19, 1904, same coll. (62630, O., fr. adult.). — N. E. Territory. East 
Main 1892, A. H. D. Ross (No. 2438, O., st.; fragment). — LABRADOR, without 
exact locality, Dr. Morrison (fr.; K.; type).— Quesec: Saguenay District: Na- 
tashquan River, July 24, to August 10, 1912, C. W. Townsend (fr.; G.). Lake 
St. John District: Roberval, shore of Lake St. John, August 22, 1895, J. G. 


Jack (st.; A.). 
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Of the western form (S. syrticola Fern.) I have seen specimens from 
western Ontario (Cockburne Isl., Prince Edward District), Wisconsin 
(Manitowoc County), Michigan (Allegan, Huron, Berrien, Lake, and 
Porter Counties), Illinois (Cook County), Ohio (Erie County), Pennsyl- 
vania (Erie County). 


6. S. commutata Bebb in Bot. Gaz. x1. 110 (1888). — ? S. linda a. ros- 
trata a. lanata Dippel, Handb. Laubh. 11. 256 (1892). — Coville in Proc. 
Wash. Acad. Sci. mr. 317, t. 37 (1901). — Piper in Contrib. U.S. Nat. 
Herb. xt. 216 (Fl. Wash.) (1906). — Ball apud Piper & Beattie, Fl. N.W. 
Coast, 116 (1915). — Henry, F1. S. Brit. Col. 100 (1915), excl. synon. — 
Rydberg, Fl. Rocky Mts. 194 (1917). — S. Barclayi Jones, Will. Fam. 16 
(1908), pro parte, non Andersson. — In 1901, Coville explained the history 
of this species. It was described by Bebb from specimens collected by 
Cusick on the Eagle Creek Mountains, near Snake River in Oregon, which 
T have seen in the herbarium of the Field Museum. As type must be taken 
Cusick’s No. 826 (sheet 7751 of Herb. Bebb. in C.).! Bebb, then, distin- 
guished S. commutata from his S. conjuncta (see above on p. 151), but he 
did not compare both sufficiently with S. Barclayi. Coville was the first 
to separate correctly this and S. commutata. 

I have seen specimens of the typical form from Oregon (Umatilla, Wal- 
lowa, Union, Klamath and Grant Counties), Washington (Pierce, Mason, 
King, Chelan, and Okanegan Counties), Montana (Glacier Nat. Park and 
Teton County), British Columbia (Kootenay, Yale, New Westminster, and 
Cassiar Districts), Alberta (Rocky Mountain District) and Alaska (from 
White Pass and Lake Atlin to Prince William Sound and Kukak Bay). 
There are also some specimens of J. N. Rose’s (No. 170 and 404, fr. C.) from 
the Yellowstone Park which may belong to this species, which probably 
also occurs in northern Nevada (Pine Forest Lake, Griffith & Morris, No. 
226, Herb. Brooklyn Bot. Gard.), and in northern California (Modoc 
County, Warner Mts., Austin & Bruce, No. 33, m., Cal., filamentis glabris, 
see later under S. Eastwoodiae). 

Bebb made 3 varieties. First S. commutata var. sericea, of which the type 
came from Mt. Hood in Oregon where it was collected by Howell and also 
by Henderson. This is a form with a very dense white tomentose pubescence 
of the leaves, and apparently connected with the type by many intermediate 


1 On this sheet there is the following extract of a letter of the collector which seems worth 
quoting: “826. This [saw in great abundance in the high Mts. It is commonly 3°-4°, but in 
sheltered localities is rarely 8’ or 10’ in length and is often but a few inches. Many spec. were 
seen that I could not decide whether they were of this or the preceding (S. Barclayi). I have 
enclosed such under 1304 b-c, ande. Nothing but fruit could be had and often not that, and 
perhaps the matter cannot be definitely settled till good spec. of all can be had. 826 must 
be a local form. When sent to Watson some years ago he said “I cannot match it, and unless 
you have it from Howell or Suksdorf we may say that it does not extend farther west than our 
Blue Mountains. In them it seems to be limited to a small district. East of them is a range 
(near Snake River) known as Eagle Creek (on the South) or Wallowa Mts. (on the n.) very 
high and rugged, a part of the Idaho system rather than the Blue Mts. In these I find it in 
great abundance, as no doubt it is on the other side of the Snake River. If it extended to 
the Rocky Mts. some one would certainly have found it ere this.” 
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forms. Its synonym is as follows: S. commutata var. sericea Bebb in Bot. 
Gaz. xu. 111 (1888). — S. glauca var. villosa Howell. Fl. N.W. Am. 621 
(1902), pro parte, non Andersson. — S. commutata var. mixta Piper in Contr. 
U.S. Nat. Herb. x1. 216 (F1. Wash.) (1916). I refer to it the following 
specimens. 

Wasuineton. Mason County: Olympic Mts., August 11, 1890, C. V. Piper 
(m., f., Pu.); same loc., July 19, 1897, J. B. Flett (No. 112, m.; Pu.). Chelan 
County: Skagit Pass, Horseshoe Basin, August 24, 1892, Lake & Hull (No. 765, 
m,.f.; Pu.). Pierce County: Mt. Rainier, 2000 m., August, 1889, E .C. Smith & 
C. V. Piper (m., fr.; M.; forma quasi ad var. typicam transiens). 

OREGON. Hood River County: moraines near the snow. line on the north side 
of Mt. Hood, July 29, 1886, Th. Howell (m., f., fr.; C., N.; type; stylis apice bifidis, 
stigmatibus parvis, pedicellis ad 1.5 mm. longis interdum pilosis bracteam sub- 
superantibus); August 1, 1886, same coll., (m., f., fr.; G.; stylis integris, pedicellis 
plus minusve aequilongis glabris, glandulam ad 3-plo superantibus); near or on the 
glaciers, July, 1884, L. F. Henderson (m., fr.; G.); south west slope of Mt. Hood, 
at timber line. 200-2300 m., 1896, C. N. Merriam (m.; W.). 

Bebb’s second variety is var. denudata which came from the same locality 
as the typical S. commutata. This is a very uncertain form, Bebb’s de- 
scription being very insufficient: “‘ Young leaves smooth or nearly so, more 
or less distinctly serrulate.” Cusick collected it on the Eagle Creek Mead- 
ows in Oregon but, unfortunately, there is no type sheet preserved in 
Bebb’s herbarium. Ball, who looked over the commutata material in herb. 
Bebb in 1908 marked sheet 7750 (Cusick’s No. 1304 c) as “‘ type materia 
of var. denudata Bebb.” Bebb has drawn a figure of a fruit on this sheet 
and written in pencil: “‘ Capsule glabrous ped. pilose short scarcely exceed- 
ing the gland, leaves elliptical or ovate-lanceolate tomentose both sides,” 
which is quite correct, but it does not agree with the original diagnosis 
given above. There are some more sheets of Cusick’s collection. Of these 
the sheet with the Nos. 7741-42 may be regarded as the type material. It 
consists of 2 branchlets with rather old female flowers and two with male 
flowers which are marked No. 968 (in pencil by a hand unknown to me) and 
two sterile branchlets which are numbered 981 (this is No. 7741, C.). I 
should refer the flowering specimens to S. Barclayi (like Cusick’s No. 2302 
of 1899, Higher Wallow Mts., of which the young leaves are more or less 
bluish gray beneath; this number is named var. denudata in Herb. C.), but 
the leaves remain underneath rather pale green if the leaves of some elder 
branchlets (No. 981) represent the same form. The ovaries are partly 
rather copiously pubescent, but partly glabrous, as it is not unfrequently 
the case in S. Barclayi. The dark color of the bracts, too, points to S. 
Barclayi, but much better material is needed to decide the question whether 
this is a good variety of S. Barclayi or S. commutata. Bebb’s note in pencil 
on sheet 7741-42 runs as follows: “‘ Capsule glabrous (abnormally slightly 
hairy), style short, stigmas mostly entire, scale dark, thinly villous, leaves 
ovate-lanceolate glabrous, green both sides, the earliest finely glandular 
serrulate, mature leaves less conspicuously so, stipules ovate, pointed 
glandular-serrulate, buds large smooth.” I regard this sheet as Bebb's 
type. Balls type (sheet 7750) I am unable to distinguish from typical 
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commutata, likewise sheet 7745 which Ball also refers to var. denudata 
though the branchlets partly look more like those of var. sericea. On the 
other hand sheet 998 (which bears No. 1304 of Cusick) can be taken for 
var. denudata, as also the material on the sheets 999 and 1000, which repre- 
sent Cusick’s No. 1304. After all I am not well enough acquainted with 
the variability of S. commutatato make a decisive statement as to the taxo- 
nomic value of var. denudata and its true relationship. Provisionally, I 
refer to it the following forms which certainly need a thorough investigation 
in the field. 

Orecon. Baker County: Eagle Creek Meadows, August, 1886, W. C. Cusick 
(No. 1304 m., st.; sheets 999-1000 in C.; 1304 *, f., ex parte; sheet 998 in C.; without 
number, f., sheet 7742, 7741, st. in C.; which I regard as the type as already ex- 
plained); Eagle Creek Mts., about 2300 m., alt., August and September, 1881, same 
coll. (No. 968, f., at least partly; sheet 205445 in C.; this form resembles much 
Cusick’s No. 2302 but in No. 968 the leaves are green beneath: named by Ball var. 
denudata, in the specimen in Herb. G. the fruits are pubescent); highest Powder 
River Mts., 1897, same coll. (No. 1810 2, fr.; Cor.; foliis anguste lanceolatis). — 
Union County: Wallowa Mts., Bear Creek Watershed, meadow in Basin Creek, 
2050 m., September 8, 1907, F. V. Coville (No. 2481, f., fr.; W.; “the specimens had 
recently emerged from a snowbank”’; the pedicels are pilose). Harney County : 
Highest Stein Mts., wet sides near top, July 5, 1898, W. C. Cusick (No. 2009, m., f.; 
Cor., Pu.; stomata in pag. sup. foliorum numerosa, pedicelli pilosi). 

WASHINGTON. Pierce County: Mt. Rainier, about 2100 m., August 12, 1884, 
Piper & Smith (No. 701, fr., C. [sheet no. 5205]; Nos. 702 seem to be typical S. Bar- 
clay); same Mt. August 1890, E. C. Smith (f., sheet 6582 in C.; rather typical com- 
mutata or a transitional form). County unknown: Cascade Mts., Lake south of 
three Sisters, meadow at head of lake, August 7, 1897, Coville & Applegate (No. 551, 
st.; W.; forma satis incerta). 


Bebb’s third variety is S. commutata var. puberula, in Bot. Gaz. xm. 
111 (1888) of which he says: “‘ Capsule thinly puberulous. Transition to 
S. californica.” He does not cite a type nor is there a specimen in his her- 
barium. There are apparently forms of S. commutata with more or less 
pubescent ovaries and fruits, but it is difficult to separate them from S. 
Easiwoodiae unless one has male specimens. So far as I can judge by the 
rich material I have seen, the filaments of true S. commutata are always 
glabrous while those of S. Eastwoodiae are more or less distinctly pilose, at 
least at the very base. There are, however, forms from those regions where 
the two species seem to meet which at present I am unable to refer to one 
species or the other. See also under S. Eastwoodiae. It may be possible 
that Bebb had before him a form of the latter species, but I am inclined to 
refer to var. puberula the following, at least provisionally. 


Ipano. Region of the Cœur d’Alene Mts., Divide between St. Joe and Clear- 
Les a July 11, 1895, J. B. Leiberg (No. 1246, f.; G., N., W.; ovariis sparse 
pilosis). 

Orecon. Grant County: Strawberry Mts., streambank, 2600 m., July 29, 
1910, C. W. Cusick (No. 3580, £., fr.; G., M.; forma amentis ad 8 cm. longis, pedun- 
cul ad 2 cm. longo excluso, fructibus laxe villosis; bogs, 2660 m., same date and coll. 
(No. 3585, m.; C.; G., M., N.; filamentis pl. m. coalitis glabris. Union Coun CY 
without exact locality (see letter quoted on p. 160), same coll. (No. 1304 b, same as 
No. 997, fr. im.; C.; referred by Ball to S. californica); Wallowa Mts.; August, 1896, 
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C. V. Piper (No. 2532, fr.; Cor., Pu.). Klamath County: camp at Crater Lake 
2050 m., Coville & Leiberg (No. 396, f., m., W.; filamentis glabris); near Crater 
Lake, August 2, 1897, F. V. Coville & Applegate (No. 356, f.; W.); Crater Lake Nat. 
Park, spring below Pole Bridge, August 15, 1902, F. V. Coville (No..1297, fr.; W.; 
this and the preceding form may belong to S. Eastwoodiae, but the male specimen 
ought to be seen). Josephine County: without exact location, July 9, 1887, 
Th. Howell (No. 16, m.; fr.; C.). 

WASHINGTON. Pierce County: Mt. Rainier, August, 1890, E. C. Smith (f.; 
this is sheet 6583 in C. of Herb. Bebb, and agrees well with Bebb’s description). 

7. S. Eastwoodiae Cockerell apud Heller, Cat. N. Am. Pl. ed. 2, 89 
(1910), sphalmate Fastwoodiae, corrected in Torreya, xt. 264 (1911). — S. 
californica Bebb in Watson, Bot. Calif. 1. 89 (1879), non Lesquereux in 
Mem. Mus. Comp. Zoël. v1. 10, t. L. fig. 18-21 (Rep. Foss. Pl.) (1878); in 
Bot. Gaz. x11. 109 (1888); 1. c. xvi. 106 (1691). — Jepson, F1. Cal. 344 
(1909). 

This species was described by Bebb from specimens collected by different 
collectors in California: “ from Mariopsa Co. northward (Brewer, Belander, 
Lemmon, Greene, Mrs. Austin)” I have seen all the specimens in her- 
barium Bebb, of the Field Museum. Brewer’s plant (No. 7192 in C.; No. 
2788 of Brewer, “about Mt. Brewer ”) is not identical with the type because 
this is said to have “ grayish-tomentose ” capsules, the ovaries however of 
Brewer’s plant are glabrous, a fact noted also by Bebb in his remarks in 
pencil on the sheet (‘‘ capsule glabrous, stigmas entire, pedicel short scarcely 
exceeding the glands, leaves of the peduncle glandular-serrulate, stipules 
more so”’). On the other hand, Brewer’s No. 2162, near Donner Pass, 
August 27, 1875. (No. 7191 in C.) is typical sterile S. Eastwoodiae. The 
same sheet bears Bolander’s No. 6336, Mono Trail, about 3300 m., August 
23, 1886, No. 7381 in C. It is a form more like f. callicoma (see later) 
than the type. 

Lemmon’s specimens which are named by Bebb himself S. californica, 
which is not the case in the specimens of Brewer and Bolander, consist of 
5 sheets; one, No. 7783 in C., bears a reprint of Bebb’s diagnosis, and it 
agrees in every respect with it, so that I take this sheet for the type. With 
it are identical sheets, Nos. 7782 (fr.), 7781 (m., fr. juv.), 3689 (m.) and 3700 
(fr.); No. 3699, however, is much more like S. orestera, Greene’s No. 457, 
Sierra Nevada, 3000 m. by a streamlet near perpetual snow, October 14, 
1874, named by Bebb S. californica (sheet No. 4350 in C.) is typical, but 
the leaves are similar to those of S. orestera. 

As to the name, I think it best to adopt Cockerell’s new name. Accord- 
ing to the International Rules there may be a doubt whether a name has 
to be changed on account of an older one used for a paleontological species. 
Sooner or later, however, we shall need a list also of these names, and then 
we certainly shall avoid their use. 

S. Eastwoodiae seems to be very closely related to S. commutata and the 
main characters to distinguish these two species are the pubescence of the 
filaments, the normally hairy ovaries, and the closer more distinct glandular 
serration of at least the lowermost and middle leaves; besides this S. East- 
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woodiae seems to have distinctly darker bracts. The serration sometimes 
suggests that of S. adenophylla. 

I have seen what I call typical S. Eastwoodiae from the following counties 
in California (north to south): Lasson, Plumas, Sierra Nevada, Placer, 
Eldorado, Tuolumne, Mariposa, Mono, Fresno and Tulare. This Willow 
inhabits the Sierra Nevada between about 2300 and 3500 m. alt. It is also 
known to me from Washoe County, Nevada, and there are forms from the 
Siskiyou Mts. in Jackson County, southern Oregon, which may belong to 
this species. Unfortunately I have not yet seen male specimens. Speci- 
mens from eastern Oregon, Wallowa Mts., which have been referred to it, 
are more closely related to S. commutata (see var. puberula, above). 

There is a form which corresponds to var. sericea of that species. I wish 
to propose for it the name S. Eastwoodiae f. callicoma, nov. forma: a typo 
non nisi differre videtur foliis (saltem junioribus) utrinque et ramulis densis- 
sime sericeo-lanuginosis. For the type may be taken a specimen collected 
by G. B. Grant, Tulare County, Sequoia Nat. Park, Marble Fork of the 
Kaweah River, about 2500 m., July 15, 1902 (f., fr.; St. [sheet 83180]). I 
have seen quite a number of forms which connect this very hairy form with 
the typical form. It occurs also in Nevada, Ormsby County, about Mar- 
lette Lake, 2460 m., July 10, 1902, C. F. Baker (No. 1299, fr., m.; G., M. 
W.). 

In S. commutata and in S. Barclayi I have observed besides the typical 
form with glabrous ovaries one with more or less hairy pistils. In S. East- 
woodiae the type has pubescent ovaries and fruits but there is also a form 
with more or less glabrescent ovaries and almost or wholly glabrous fruits. 
I have already mentioned Brewer’s No. 2788 with glabrous capsules. There 
are more specimens like this, but all need further observation. In a later 
article I shall describe a new species which looks somewhat like a variety of 
S. Eastwoodiae with glabrous ovaries but, in my opinion, belongs to a differ- 
ent section. 

8. S. orestera,' spec. nov. — S. glauca villosa Bebb apud Coville in Con- 
trib. U.S. Nat. Herb. 1v. 198 (1893), non Andersson. — Eastwood, FI. S. 
Fork of Kings River, 18 (1902). — Jepson, F1. Cal. 1. 343 (1909). — Hall, 
Yosemite F1. 68 (1912). — Frutex erectus fide cl. Jepson et Hall, 0.6 ad 3.5 
m. altus; ramuli novelli plus minusve dense et adpresse sericeo-villosuli, hor- 
notini laxe villosuli vel fere glabri, flavo-brunnescentes vel plus minusve ut 
annotini glabri, atrofuscescentes vel purpureo-brunnescentes, vetustiores in- 
terdum levissime pruinosi (Brewer, No. 2116), lenticellis sparsis satis mag- 
nis flavis praediti, demum epidermide flavescenti solubili obtecti; gemmae 
oblongae, obtusiusculae, lateraliter plus minusve carinatae, adpressae vel 
leviter divaricatae, ut ramuli coloratae, pilosae glabraeve, maximae visae 
9 m. longae; folia adulta satis firma, chartacea, anguste lanceolata, oblance- 
olata, lanceolata vel angust elliptico-lanceolata, basi acuta velobtusa, minora 
apice saepe obtusa, cetera pleraque acuta, interdum subacuminata, minora 
inferiora pedunculorumque 1:0.4 ad 3:0.8-1 cm., majora superiora 4:0.8-1.1 

1 Derived from épécrepos, dwelling in the mountains. 
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ad 6.5:1(-1.5 vel 7.5:2 vel 7:2.4) cm. magna, vel in ramulis vegetis plus 
minusve obovato-oblonga ad 9:1.8-2.3 cm. magna, majora margine inte- 
gerrima vel rarius distanter sparse glanduloso-dentato-serrata, minora fere 
semper (sed saepe satis obscure) glanduloso-denticulata; superne novella 
dense adpresse subargenteo-sericea vel sericeo-villosula (interdum ut videtur 
pilis ferrugineis paucis immixtis) pleraque cito plus minusve glabrescen- 
tia, sed semper pilis tenuibus adpressis difficile recognoscendis obtecta vel 
plus minusve villosula, cano-viridescentia, vel dilute viridia, costa flaves- 
cente nervisque lateralibus planis vel paullo prominulis, epidermide stoma- 
tibus numerosis instructa, cuticula cellularum saepe striata; subtus ut 
superne sericea, demum paullo pallidiora vel pleraque leviter glaucescentia 
(pruinosa), interdum magis glabrescentia, costa plus minusve elevata, ner- 
vis lateralibus utrinque 4-10 angulo satis acute a costa abeuntibus et versus 
apicem currentibus, haud vel tenuissme reticulata; petioli 2-5 (-8), raro 
ad fere 10 mm. longi, superne sulcati, ut costa pilosi; stipulae nullae, mini- 
mae vel parvae, lanceolatae, acuminatae, plus minusve glanduloso-denti- 
culatae, ut folia pilosae, petiolis 2-3-plo breviores vel in surculis aequilongae; 
amenta coetanea, cylindrica, densiflora, pedunculos normaliter foliatos 
terminantes, rhachi villosa; mascula (1-) 1.5-2.5:1-1.2 em. magna pedun- 
culo 3-8 mm. longe 3-5-foliato excluso, satis stricta, divaricata; bracteae 
oblongae ad obovate-oblongae, apice pleraque obtusae ad rotundatae, 
atrofuscae, utrinque plus minusve sericeo-pilosae pilis summis quam bractea 
saepissime brevioribus; stamina 2, filamentis liberis (rare circ. + coalitis, 
? normaliter), ¢ ad 3 (rarius ad 3) pilosis, demum bracteam duplo superan- 
tibus, antheris aureis ellipsoidalibus circiter 0.8 mm. longis; glandula una 
ventralis, satis anguste ovoideo-conica, truncata, bractea circiter duplo 
brevior; amenta feminea sub anthesi circiter 2:0.8 cm. magna, fructifera 
2.5:1.5 ad 5:1(-2), in numero 800 Hansenii ad 8:1.8 cm. magna pedunculo 
0.5 ad fere 1.5 cm. longo excluso; bracteae ut in masculis vel interdum sub- 
lineari-oblongae, acutiusculae, pedicellum etiam sub fructu 3 ad duplo su- 
perantes; ovaria anguste ovoideo- vel ellipsoideo-conica, breviter sericeo- 
tomentosa vel sericeo-villosula; styli distincti, fere semper integri, rariter 
apice breviter bifidi, 0.8 ad 12 mm. longi; stigmata satis anguste oblonga, 
plus minusve bifida, stylo 3 ad 2-plo breviores: pedicelli sub anthesi glandu- 
lam vix ad } superantes, in fructu vix ad 1.5 mm. longi, ut ovaria pilosi; 
glandula una ut in masculis, in fructu quam pedicellus interdum duplo 
brevior; fructus perfecte maturi e basi ovoideo-conica rostrati, pedicello 
excluso 7-8.5 mm. longi, ut ovaria vel laxius villosiusculi, raro subglabri 
(Dudley, No. 3178). 

Typr Locazrry: Mount Goddard, Fresno County, California. 

Specimens EXAMINED: CALIFORNIA. Tulare County: region of Mineral Gap, 
Bullion Flat to Mineral King, trail to Gap, abundant, August 4, 1897, W. À. Dudley 
(No. 9562, f.; St.): north of Farewell Gap, August 4, 1895, same coll. (No. 1129, m.; 
St.); near Little Kern River, about 3500 m., August 11, 1897, same coll. (No. 2548, 
fr.; St.; amentis ad 5:1.8 cm. magnis); region of same river, Chagoopah Creek, July 


24, 1897, same coll. (No. 2266, fr.; St. ): 13 mile below Gap, north side, August ies 
1897, same coll. (No. 2601, fr., 26017, m.; St.); Head of Middle Kaweah River, 
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Marble Canyon, about 200-2300 m., August 14, 1895, same coll. (No. 1297, m., fr.; 
St.); region of Kaweah River, Horsecamp near Black Peak, July 20, 1897, same coll. 
(No. 2129, m., f.; St.); region of Kaweah Peaks, near Kaweah Lakes, August 2, 1897, 
same coll. (No. 2397, m., f.; St.); East Fork of Kaweah River, Alta Peak brook, 
August 1, 1896, same coll. (No. 1523, m., f.; St.); Grant National Park, Cone Mea- 
dow, July, 1900, same coll. (No. 2778, f.; St.; foliis maximis ad 9:2.5 cm. magnis) ; 
Bear Creek, July 28, 1900, same coll. (No. 2905, m., fr.; St.); Alta Meadow, July 31, 
1900, same coll. (No. 2946, fr.; St.); same meadow, 3300 m., 1902, G. B. Grant, (No. 
5321, f.; St.; ovariis partim glabrescentibus) ; Boulder Creek, August 15, 1900, W. R. 
Dudley (No. 3294, f.; St.); Evelyn Lake, 3000 m., July 5, 1902, same coll. (N., f.; 
St.; pedicelli bracteis plusminusve aequilongi); Sequoia Nat. Park, Alta Meadows, 
3300 m., July 17-18, 1902, G. B. Grant (Nos. 5002, m., 5008, ÉOLIEN rt) 
near Mt. Whitney, Crabtree Meadow, about 3600 m., August 6, 1904, J. D. Cul- 
bertson (No. 4583, fr.; M., N.; pedicellis fere 3 mm. longis, bracteas paullo superanti- 
bus, formo porro observanda) ; region of Middle Tule River, shores of mountain lake, 
August 30, 1896, W. R. Dudley (No. 956, m., fr.; St.; filamentis } ad 3 coalitis) ; 
trail Farewell Gap to Mineral King, above upper Soda Spring, July 13, 1902, same 
coll. (m.; St.; foliis obovato-oblongis ad 7: 2.4 cm. magnis); in a lateral canyon, same 
date and coll. (m.; St.); canyon halfway to Gap, same date and coll. (m.; St.); 
region of Mineral King, Upper Monarch Lake, 3500-4000 m., August 16, 1896, 
same coll. (No. 1601, fr. im.; St.; stylis apice bifidis); White Chief Mine, above tim- 
ber line, August 8, 1904, H. M. Hall & H. D. Babcock (No. 5653, m., f.; G., St.); 
above Monarch Lake, 3500-3700 m., August 9, 1904, same coll. (No. 5693, m., fr.) 
Mono County: Bloody Canyon, August 13, 1898, J. W. Congdon (fr.; G.); same 
canyon, about 3000 m., July 23, 1907, R. A. Ware (f.; G.); Mono Pass, about 2800 
m., same date and coll., (m., G.; ‘shrub 1.2 to 3 m. high”’); same pass, about 3500 
m., same date and coll. (m., f.; G.; 0.90 m. high); same pass, about 3450 m., July 17, 
1911, W. L. Jepson (No. 4432, f.; Jeps.); Mt. Dana, August 27, 1895, J. W. Congdon 
(fr.; St.); Dana Fork, near Mt. Dana, in moist bottoms, about 3050 m., July 14, 
1909, W. L. Jepson (Nos. 3319 m., f., 3320, f.; A.). Fresno County; Mt. Goddard, 
along lake shore, above timber line, about 3700 m., July 24-26, 1900, H. M. Hall & 
H. P. Chandler (No. 695, f. type and m. syntype; Jeps., N., M., St., W.); same 
mountain, along south fork of S. Joaquin River, about 3000 m., same date and coll. 
(No. 664, fr.; St. “bark gray, 0.9-1.2 m. high”); East Lake, July, 1899, A. Eastwood 
(m., f.; G.); Nelly Lake, about 3800 m., July 15, 1917, A. L. Grant (No. 1087, fr.; 
A.); King’s River region; Kettle Mt. Ridge, meadow, August 23, 1904, W. R. 
Dudley (fr., st.; St.); Horse Corral Meadow, August 11, 1900, same coll. (No. 3178, 
St.; fr. fere glabratis); meadows near Black Mt., shores of Red Mt. Lake, about 
3150 m., July, 1900, Hall & Chandler (No. 733, fr.; St.); Upper King’s River, Rowell 
Meadow, August 23, 1904, W. R. Dudley (fr.; St.; forma porro observanda); Nellie 
Lake, July 15, 1917, A. L. Grant (No. 1087, fr.; St.); King’s River, Bullfrog Lake, 
up Paradise Creek, July 9, 1910, K. D. Jones (No. 733, m. tantum; Herb. Univ. 
Cal.). Mariposa County: Cathedral Trail, August 7, 1898, J. W. Congdon (m., 
f.; G., St.; stylis apice breviter bifidis, fructibus pedicello excepto ad 8.5 mm. 
longis); Chilnualna Trail, August 1, 1898, same coll. (fr. im.; G.; forma mihi quamvis 
incerta fructibus pedicellis ad 3 mm. longis bracteas superantibus suffultis; an hy- 
brida cum S. Lemmonii ?); Crescent Lake, August 9, 1890, same coll. (fr., G.); John- 
son Lake, August 2, 1898, same coll. (m.; G.; forma porro observanda, filamentis 
3 coalitis); Bridal Veil Trail, August 4, 1898, same coll. (fr. G.); Mt. Hoffmann, 
June, 1864, W. H. Brewer (No. 1677, fr.; C., W.; low bush); August 14, 1907, A. 
Eastwood (No. 361, f.; C.) Vogelsang Pass, about 3250 m., July 14, 1911, W. L. 
Jepson (No. 4429 L., m., f.; A.); Seavey Pass, 3000 m., July 27, 1911, same coll. 
(No. 4525, m., f.; Jeps.); Benson Pass, July 24, 1911, same coll. (No. 4504, m., f.; 
Jeps.); along brooks east of Cathedral Pass, July 21, 1901, W. R. Dudley (m.; St.); 
Troja, August 24, 1907, A. Eastwood (No. 615, m.; Cal.); Mono Pass Trail, August 
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20, 1907, same coll. (No. 518, m., f.; Cal.); shores of Elisabeth Lake, about 3600 m., 
August 15, 1916, F. J. Smiley (No. 790, f.; G.); Tuolumne Meadow, August 19, 
1907, A. Eastwood (No. 494, fr.; Cal.); same meadow, July 17, 1907, R. A. Ware (£.; 
G.). Tuolumne County : Summit Sonora Pass, 3200 m., August 15, 1915, A. L. 
Grant (No. 304, fr.; G. 321, m., fr.; Jeps.); on Lambert’s Dome, crevices of dry ledge, 
3600 m., July 20, 1907, same coll. (m.; G.); Soda Spring Canyon, above Kennedy’s 
Lake, 3000 m., September 3, 1915, A. L. Grant (No. 470, m., fr.; Jeps.); Fort of Mt. 
Leavitt, 3500 m., August 29, 1915, same coll. (No. 417, fr.; Jeps.). Alpine County: 
Highland Lake, about 2800 m., July 24, 1911, L. R. Abrams (No. 4751, f.; St.); 
Tryon Meadows, and north slope of Folger Peak, Stanislaus Forest, 2540-2760 m., 
July 12, 1913, W. W. Eggleston (Nos. 9644, m., 9645, f.; W.); Blue Lakes, about 
2300 m., July 25, 1911, L. R. Abrams (No. 4755, f.; St.); Carson Spur, about 2800 
m., October, 1894, G. Hansen, (No. 800, fr.; A., B., M., St.; forma incerta amentis 
maximis ad 7.5:1.8 cm. magnis). Placer County: Summit, about 2300 m., July 
16, 1899, A. A. Heller (No. 9842, f.; W.). Sierra County: Salmon Lake, July, 
1899, E. C. Sutcliffe (fr.; A.). ? Inyo County: Bullfrog Lake to Kearsarge Pass, 
July 5-15, 1900, W. L. Jepson (No. 851, m., f.; Jeps.). 

Nevapa. Elko County: East Humboldt Mts., about 3000 m., August, 1868, 
S. Watson (No. 1099, f., fr.; C., N., W.); Rattlesnake Canyon near Lee Post Office, 
about 3300 m., August 25, 1908, A. A. Heller (No. 9566, fr.; A., G., M., Reno, St.); 
same Mts., ridge in the north side of Lamville Canyon, about 3000 m., August 8, 
1908, same coll. (No. 9360 m., f.; W.) canyon at the head of South Fork of Hum- 
boldt, about 3250 m., August 11, 1908, same coll. (No. 9410, f.; W.; foliis satis 
discoloribus). 


This species is the S. glauca villosa of the Californian botanists, but it is 
in no way related to Andersson’s S. glauca villosa, which belongs to sect. 
Glaucae (see my note 11. in Bot. Gaz. tx vi. 327), while S. orestera seems to be 
most closely related to S. Eastwoodiae. It differs from it by the narrower 
leaves which are entire with the exception of the lowermost of which the 
margin is slightly glandular, and by the longer fruits which measure up to 
7-8.5 mm. in length (in S. Eastwoodiae only 6-6.5 mm.). There may be 
hybrids between the two species. On the other hand the leaves of S. ores- 
tera sometimes resemble those of S. Lemmonzi with which I shall deal later. 
In this species the leaves are much more glabrous, and distinctly glaucescent 
beneath, and it has longer pedicels. Salix orestera may also have leaves 
with a rather pruinose under surface, and there are certainly quite a number 
of forms which need a careful observation in the field. A. L. Grant’s No. 
1087 with its long pediceled fruits and the rather discolor leaves comes very 
near S. Lemmonii and may be of hybrid origin. 

S. orestera inhabits the Sierra Nevada from Sierra to Tulare County and 
the adjacent parts of Nevada. It is a distinct species to which I wish to 
direct the special attention of all collectors. 


b. SECT. BALSAMIFERAE 


When I proposed this new section in my Ill. Hand. Laubholzk. 1. 57 
(1904), I did not know much of the American Willows but I had the impres- 
sion that S. balsamifera Barratt represented a distinct type. After having 
been able to study almost all the species hitherto known I still believe that 
this species cannot be united with the other Cordatae from which it well 
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differs by the short thick and blunt gland of its flowers, the light bracts, and 
the reticulation of the undersurface of the leaves which have a balsamic 
odor when expanding. I am not aware whether there is a species in 
northern Asia which can be regarded as closely related to the Balsam Willow, 
but the strange S. obtusata which I deal with below may have the closest 
affinity with it of all the American species. 


S. pyrifolia Andersson in Svensk. Vetensk. Handl. v1. 162, t. 8, fig. 93 
(Monog. Salic.) (1867); excl. var. obscura. — Britton & Brown, Ill. Fl. ed. 
2, 1. 596, fig. 1461 (1913). — Fernald in Rhodora xvi. 116 (1914). — S. 
cordata Richardson in Franklin, Narr. Jour. Polar Sea, Bot: App. vit. 
752 (1833), non Muhlenberg. — S. cordata 8. balsamifera Hooker, FI. 
Bor.-Am. 11. 149 (1839). — S. balsamifera Barratt apud Hooker, I. c., 
pro synon. — Bebb in Bot. Gaz. 1v. 190 (1879); in Bull. Torr. Bot. 
Club, xv. 121, t. 81, figs. 1-5 (White Mt. Will. 1) (1888); apud Watson & 
Coulter, Gray Man. ed. 6, 485 (1890). — Jack in Gard. & Forest, 1. 246 
(1888). — Britton & Brown, Ill. F1. 1. 504, fig. 1201 (1896). — Sargent, 
Silva, xiv. 63, t. 728 (1902). — Schneider, Ill. Handb. Laubh. 1. 57, fig. 23 k, 
20 a-b (1904). — Britton, Man. 314 (1901); ed. 2, 314 (1905). — Rokinson 
& Fernald, Gray Man. 324, fig. 653 (1909). — Fernald in Rhodora x1v. 69 
(1912). — S. pyrifolia a. laeta Andersson in De Candolle, Prodr. xv1.? 
254 (1868). — S. Columbiae Nelson in Bot. Gaz. Lvi. 473 (1913). 

This excellent species has been first described by Hooker as var. B bal- 
samifera of S. cordata. In using Barratt’s name balsamifera Hooker ex- 
pressly stated: “ It is only fair to observe, that Dr. Barratt is disposed to 
consider the 8 and y [which is S. Mackenzieana] good species.” Andersson 
(in Ofv. Svensk. Vetensk. Akad. Forh. xv. 125 [1858]), under S. cordata 
mentions Barratt’s species in the following way : “Sub hac specie duas formas 
attulit Hooker, I. c. 1. S. balsamiferam Barratt, et 2. S. Mackenzianam Bar- 
ratt. Quantum e speciminibus in herb. Hookeriano judicare possum S. bal- 
samifera, cujus ramus foliis tectus tantum adest, ad S. acutifoliam W. per- 
tinet. Ramus cortice coerulescente-castaneo obductus, stipulae lanceola- 
tae, curvatae, gemmae magnae acutae, folia fere 4-pollicaria, semiunciam 
lata, argute sed remotiuscule serrata, subtus glaucescentia.”” Andersson, 
as Bebb already explained, probably took his notes from a piece of Drum- 
mond’s collected in 1825 at Cumberland House. It is preserved in Herb. 
H. B. & T. (N.) as No. 35 (Bebb quotes No. 55), and it is named by Barratt 
S. balsamifera angustifolia. JT agree with Bebb that this piece belongs to S. 
petiolaris. In 1867 and 1868 Andersson cites S. balsamifera Barratt as a 
synonym under S. discolor Muhl. To this species does indeed belong No. 
54 Herb. H. B. & T. which Barrett named S. balsamifera intermedia. His 
type is No. 53 of the same collection, and we find it under the name S. 
cordata 8 Hooker in the Kew Herbarium (from which I saw a sketch of 
Oliver’s in the Gray Herbarium) and also in the herbarium of the New 
York Botanic Garden. Here it consists of 3 (not 2 as Bebb says) pieces. 
One was collected by Richardson at Lake Winnipeg, and this is to be taken 
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for the type. It is but a fruiting ament with its peduncle which bears two 
leaflets. The second was found by Drummond “ between N.Y. and Cum- 
berland House.” It has male aments, and it is not mentioned by Bebb. 
The third is a sterile branchlet collected in 1825 by Drummond at Cum- 
berland House. This piece apparently is identical with the specimen at 
Kew where the sheet bears still another fragment with a fruiting ament. 
By a hand unknown to me it is marked “ cordata Muhl. fide Ands. 1857.” 

In 1867, Andersson described his S. pyrifolia from specimens collected 
“in America boreali ad lacum Winipeg (in paludibus prope Brochet) et in 
regione fl. Saskatchavan (Bourgeau).” Neither in 1867 nor in 1868 does 
Andersson make mention of the piece of Drummond which he in 1858 
named S. cordata. In the Gray Herbarium there is a male piece of Bour- 
geau from “‘ Winipeg Valley ” which Andersson himself marked “S. py- 
rolaefolia Ledeb.” He apparently made this determination before he de- 
cided to describe a new species because in 1867 he states that S. pyrifolia 
is “ sine dubio S. pyrolifoliae asiaticae in America analoga.”’ 

The name pyrifolia has already been used by Schleicher (Cat. PI. Helv. ed. 
3, 26 [1815]) but this is anomen nudum, and according to the international 
rules Andersson’s name can stand. Nelson’s name S. columbiae has to be 
adopted by those who follow the Philadelphia Code, but this is a very un- 
suitable name because the species is wanting or at least extremely rare in 
British Columbia and not known from the region of the Columbia River 
at all. Nelson probably has been misled by Ball’s use of the name S. py- 
rifolia (apud Coulter & Nelson, New Man. Rocky Mts. Bot. 133 [1909]) for 
a species of sect. Cordatae for which he has since proposed a new name 
which unfortunately has not yet been published. As Fernald already ex- 
plained (in Rhodora xvi. 116 [1914]) ‘the highly appropriate and long used 
name, S. balsamifera Barratt, was published as a specific name merely in 
synonymy and was not validated as a specific name until 1879, when Bebb 
brought it forward (Bot. Gaz. 1v. 190). In the mean time S. pyrifolia An- 
dersson was properly published . . . in 1867 and as the first valid specific 
name must stand.” 

Andersson . . in 1867, also proposed a S. pyrifolia *obscura citing as type 
“in Rocky Mountains (Bourgeau).”” This name is mentioned by Ball, 
apud Coulter & Nelson, 1. c. 133 (1909) with the synonym S. rotundifolia 
Nutt. Later, as stated above, Ball gave to his pyrifolia a new name, and 
he at present regards Andersson’s var. obscura as a form of his new species. 
In my opinion Andersson’s form is really an obscure one, which cannot be 
properly interpreted without seeing the type specimen. In 1868, Andersson 
gives the type locality as “ vallée des Arcs (August, 1858: Bourgeau) ” and 
says: ‘“‘—forma §. obscura est pyrolaefolia adhuc similior, sed capsulis 
longius pedicellatis, obtusiusculis, stylo multo productiori et foliis subovali- 
bus differt. potius cum S. cordata comparanda; folia autem subtus viridula, 
i.e. concoloria, breviora et latiora, et amenta affinitatem cum vera pyrifolia 
demonstrant.” I cannot find a mention of a locality “ vallée des Arcs ” in 
Palliser’s Papers Explor. Brit. N. Am. (1859) where Bourgeau’s route is not 
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distinctly indicated, but this variety obscura certainly does not seem to 
belong to S. pyrifolia sensu stricto which is the same as Andersson’s var. 
laeta in 1868. 

Bebb, who in 1879 dealt with S. balsamifera and took up this name, dis- 
cussed it again in 1888 when he proposed besides a var. typica three more 
varieties. Of these var. vegeta, too, coincides with the type while according 
to Fernald (in Rhodora xvi. 116 [1914]) var. lanceolata can be retained as 
S. pyrifolia var. lanceolata Fernald because it “is found in some of the 
swamps of eastern New Foundland to be so uniform and to occur in such 
extensive areas that it seems well worth recognition.” There is no type 
in Bebb’s herbarium in the Field Museum, and his figure (t. 81, fig. 7) 
shows a leaf as it is often found in the typical form. Bebb’s var. alpestris 
seems to be nothing but a lower small leaved form of which the leaves are 
only partly green on both sides, as is shown by the type which was col- 
lected by E. Faxon on Mt. Lafayette, White Mts., Eagle Lake, 1400 m., 
July 20, 1885 (sheet No. 276971 in C.). 

As to the relationship of S. pyrifolia Bebb, in closing his remarks on S. 
balsamifera (in 1888) says: ‘“ A well defined species, not shading off into any 
other, not even into its nearest congener, S. cordata, from which it is always 
distinguished by the peculiar texture and veining of the leaves, absence of 
stipules and very loosely flowered fertile aments.” As I have already said, 
I believe that the most distinct character by which S. pyrisolia may be 
separated from the Cordatae is the short thick and blunt gland. All the 
species of sect. Cordatae known to me have narrow elongated glands which 
look very different. Only one species, S. myrtillifolia, has similar glands, 
but as is the case with the other Cordatae its bracts are fuscous (at least 
at the tip), and it does not have the distinct nervation or reticulation of the 
mature leaves so conspicuous in S. pyrifolia, which besides has the remark- 
able balsamic odor of the unfolding leaves which it does not lose even in 
the herbarium. 

Salix pyrifolia is principally found in the region from Newfoundland and 
southern Labrador westward to the Winnipeg region; it also occurs (but 
apparently sporadically) in Saskatchewan, British Columbia and the 
southwestern part of the Northwest Territories. The exact limits of its 
known distribution may be given as follows: Northwest Territories (be- 
tween Lake Athabasca and Chesterfield Inlet, J. W. Tyull, No. 1715; 
Hill Island Lake, halfway between Lake Athabasca and Great Slave Lake, 
F. Harper, No. 99021, O.), Saskatchewan (specimens of Drummond’s and 
Bourgeau’s mentioned above), Manitoba (Lake Winnipeg region, Richard- 
son & Bourgeau; Berens River, J. M. Macoun, No. 24252, O.), Ontario 
(Kenora, Thunder Bay, and Carleton Districts), Quebec (Abitibi, Terre- 
bonne, Chateaugay, Chambly, Stanstead, Champlain, Portneuf, Temis- 
couata, Rimouski Districts, Magdalen Islands), Labrador (Sandwich Bay 
Château, Caribou Isl.), Newfoundland (from the eastern drainage area of 
the Humber River system to the Avalon Peninsula), New Brunswick 
(Northumberland, Kent, Westmoreland, Sunbury and St. John Counties), 
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Nova Scotia (Pictou County), Prince Edward Island, Maine (Aroostook, 
Pisquataquis, Hancock Counties), New Hampshire (White Mountains), 
Vermont (Lamoille, Orleans Counties), New York (Essex County), Michi- 
gan (St. Clair, Genesee, Chippewa, Houghton, Keweenaw Counties), Min- 
nesota (Millelacs, Aitkin Counties). From British Columbia I have only 
seen two specimens, one collected by J. Macoun under 54, Telegraph Trail, 
June 18, 1875 (No. 1666, f.; G.) and the other by J. M. Macoun, Nacho 
(? Nazko) River, in swamps, June 18, 1875 (No. 24254, f.;0.). Both speci- 
mens need further study, but possibly S. pyrifolia will be found in more 
places between Lake Winnipeg, the Great Slave Lake and northern British 
Columbia. 

I refer to sect. Balsamiferae not without a good deal of doubt, also the 
following species which on the other hand shows some relationship to the 
Commutatae. 


S. obtusata Fernald in Rhodora 1x. 223 (1907). — This remarkable 
species is so far only known from the Gaspé Peninsula. The type has been 
collected by Fernald & Collins on innundated gravelly bars and beaches, 
River St. Anne des Monts, near the head of the Grand Rapids, July 15, 
1906 (No. 203, fr.) and August 16, 1906 (No. 203, st.), and by Williams 
and Fernald in Bonaventure County, New Carlisle, Arborvitae swamp, 
July 28, 1902 (st.; Cor.; 0.9 to 1.2 m. high). The last specimen apparently 
belongs to this species, but it has no stipules which are rather large and 
persistent in the type. 

According to Fernald “‘the leaves are glabrous, or the youngest arachnoid- 
tomentose,” but I have been unable to find a trace of an arachnoid pubes- 
cence on them. The following description seems to me more correct: 
folia novella superne paullo (praesertim ad costam) puberula, demum 
costa basi pilosula excepta glabra, subtus ab initio glaberrima. Fernald 
says: ‘ Closely allied to and strongly simulating the Siberian S. pyrolae- 
folia Ledeb., but differing in its more shallowly toothed leaves, shorter 
sessile aments and very short styles.” I am by no means convinced, 
however, that the Siberian species is closely related to S. obtusata of which 
much more copious material is needed to decide the question of its true 
relationship. 

Vienna, November, 1919. 


THE LIUKIU ISLANDS AND THEIR LIGNEOUS VEGETATION 
E. H. Witson 


Tur Liukiu Archipelago is a group of small islands between Lat. 28°, 30’ 
and 24°. N. which like a string of stepping stones connect south Japan with 
Formosa. It is divisible into three lesser groups, a northern, the Oshima 
group, a central, the Okinawa group, and a southern, the Sakishima group. 
All the islands are washed by the warm Japan current and enjoy an equi- 
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table, warm-temperate climate. The Oshima group is the most rugged; and 
it has the heaviest rainfall in the whole of the Japanese Empire, the average 
annual precipitation being 3300 mm. The Sakishima group I had no op- 
portunity of visiting, but from photographs I gather that the vegetation 
is subtropical in character. The central is the largest and most important 
of the three groups, Okinawa, the main island, being 268 miles in circum- 
ference and 98 miles from north to south. The chief seaport is Naha, situ- 
ated in the southwest corner of the island. A few miles inland from Naha 
is the town of Shuri, formerly the seat of government of the native kings. 

Thé Liukiu people are mild and inoffensive and are a distinct race, prob- 
ably of Malay origin. At one time independent, they succumbed to Chin- 
ese invaders and afterwards owed dual allegiance to China and Japan. 
In 1879 the islands passed definitely to Japan} the native king was removed 
to Tokyo and later given the rank of Marquis. As a race the Liukiu people 
are smaller than the Japanese and their manners and customs are primi- 
tive. The women, in particular, work hard and carry all loads on their heads. 
Children abound. The houses are very small, one-storied, constructed of 
bamboo-wattle sides and thatched roofs. Each is enclosed by a wall or 
fence, the people apparently being fond of privacy. Unlike the houses 
the graves are enormous and exceed in size even those of the Chinese. It 
would appear that all the wealth of the people is lavished on the building 
of tombs in rock and masonry — huge, imposing horse-shoe shaped, con- 
spicuous structures. 

Part farmer, part fisherman best describes the Liukiu man and in the 
latter capacity he excels. In farming he depends largely on his women. 
Rice, sweet potatoes, and sugar-cane are the chief crops. Of rice, two crops 
are obtained annually, the first being planted about the end of February. 
The Japanese have introduced new methods and new industries; the edu- 
cation of the children has been taken in hand and much is being done 
toward the improvement of the conditions and social life of the Liukiu 
people. 

For several centuries prior to the formal annexation of the Liukiu Islands 
by Japan the powerful feudal lords of the Satsuma had exercised a strong 
influence over the islands. That the connection has been close is shown 
by the number of Liukiu plants cultivated round Kagoshima from long 
ago. The Sweet Potato, known generally in Japan as the “ Satsuma-imo,” 
is in the neighborhood of Kagoshima called “Liukiu-imo ” indicative of 
its origin. The Bamboo which yields edible shoots (Phyllostachys mitis 
Riv.) and now widely planted in Japan is of similar origin. In the gar- 
den behind Prince Shimazu’s home in Kagoshima, there is a grove of this 
Bamboo and a stone tablet in its midst records the fact that the original 
plants were in 1726 brought from Liukiu by the Prince’s ancestor. Neither 
the Bamboo nor the Sweet Potato are indigenous in Liukiu and probably 
came first from China. A favorite garden shrub in and around Kagoshima 
and now wide-spread in the warmer parts of Japan is Rhododendron sub- 
lanceolatum Miq., an endemic Liukiu species. The common Cycas re- 
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voluta Thunb. and the familiar Liliwm longiflorum Thunb. are other Liukiu 
plants which from Japan have been widely distributed over the world. 

N aha, the chief port of Okinawa Island, is reached by steamer from Kago- 
shima from which it is distant 415 miles. The steamers ply weekly but 
they are small and the passage is seldom a pleasant one. The journey is 
past the islands of Tanega and Yaku and the group islets, mostly uninhab- 
ited, known as the Kawanabe Islands which are strung out toward Oshima, 
the most northern of the Liukius proper. The island of Yaku is important 
phytogeographically as representing generally the southern limit of the 
Japanese flora. The Kawanabe Islands are all small and have very little 
vegetation but such as it is belongs in character to the Liukiu group. The 
chief port of Oshima is Naze which is favored with a small, safe anchor- 
age. On the journey down I had opportunity to spend a few hours ashore 
there and was able to collect a number of plants. 

Oshima is a bold, mountainous island with a rugged coast line. The high- 
est peak is Yuwan-dake 865 m. above sea-level. From the sea the mountain 
slopes appear to be well-forested, chiefly with Pine. Okinawa has a much- 
indented coast line. The northern half of the island is decidedly moun- 
tainous, though the highest peak does not exceed 500 metres; the southern 
half is undulating. Geologically Okinawa is largely composed of coral 
rock, with granite trap ejected here and there by submarine volcanic 
action. The Karama Islands west of Okinawa are mainly of volcanic origin 
and on one of them copper is mined. The vegetation of all the islands is 
essentially evergreen, the scenery is pleasing and I do not think I have 
visited a prettier land. On Okinawa, Palm and Pine meet and the effect 
is striking. On Aharen Island in the Karama group, Juniperus conferta 
Parl. clothes the sandy foreshore at and above tide-mark, with it grows 
Pandanus tectorius Soland., Hernandia peltata Meisn. and on the rising 
slope behind Hibiscus tiliaceus L., Livistona chinensis R. Br. and Pinus 
luchuensis Mayr. with Didymosperma Engleri Warb. and Asplenium 
nidus var. intermedia Mett. as undergrowth. Nowhere else in the Orient 
is such a curious mixture of woody plants to be found. 

The flora of the Liukiu Islands is not properly known. Japanese bot- 
anists have described quite a number of plants from these islands, but the 
references are much scattered and considerable work remains to be done. 
The first plants collected on the islands were gathered by the officers of 
the English war-ships, commanded by Captain Basil Hall, who visited the 
islands in 1816. These specimens were subsequently lost at sea. The 
next specimens were those gathered on Captain Beechey’s voyage and 
described by Hooker & Arnott who enumerate forty-one species of woody 
plants. Since Beechey’s voyage a number of small collections have been 
made but Liukiu plants are today rare in western herbaria. The partic- 
ular object of my visit was to study the species of Pine and Juniper known 
to grow there and incidentally to collect as many dried specimens as pos- 
sible. In all I spent about three weeks in Okinawa and gathered 150 species 
of woody plants. 
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In general the ligneous vegetation of the Liukiu Archipelago consists of a 
littoral fringe of plants wide-spread in warm-temperate and sub-tropi- 
cal regions. On the mountains are found a comparatively small num- 
ber of Japanese and a considerable number of endemic species. Evergreen, 
mostly shining foliage, is a marked feature of the vegetation. The pres- 
ence of Mangrove-like trees and the endemic Cycas revoluta Thunb. and 
Pinus luchuensis Mayr are the three plants which give character to the 
vegetation. 

The Pine is the commonest tree on the islands from sea-level to high up on 
the mountain, and is not only wild but has been abundantly planted. Here 
and there, and especially on the highways leading from the old capital of 
Shuri, some fine avenues of it may be seen. It is one of the most beauti- 
ful of Asiatic Pines and is a very distinct and easily recognized species. The 
bark is always gray, quite smooth on young trees, early becoming scaly and fi- 
nally deeply fissured and cracked into plates of irregular size and shape. 
The winter-buds are reddish; the cone is chocolate-brown, small and not 
very persistent; the foliage is blackish green. At its best the Liukiu Pine 
is a handsome tree fully a hundred feet tall with a straight trunk some ten 
feet in girth and a crown of rather irregular shape often flattened on top. 
The wood is of fair quality and is very resinous. The trunk hollowed out 
forms the canoe which is commonly used by the fishermen. The Pine forms 
pure woods with usually a dense undergrowth of evergreen shrubs and 
low trees among which Tree Ferns, Palms, and Cycas revoluta Thunb. are 
conspicuous. This Pine, which was first recognized by H. Mayr in 1891, 
grows also on the small islands of the Kawanabe group south of Yaku- 
shima but is not known elsewhere. It is a singular fact that so distinct a 
species should have such a limited distribution. The only other Conifer 
indigenous in the Liukiu Islands is Juniperus conferta Parl., a maritime 
species, that has a most remarkable geographical range. The Liukius rep- 
resent the southern limit of its range and it is found northward on the 
coasts to the shores of the Okhotsk Sea, ranging in all over twenty-three 
degrees of latitude. Its centre of distribution is probably Idzu Oshima, 
and the Boshu peninsula on the east coast of central Japan and doubtless 
migratory wild fowl have carried it north and south, possibly the Japan 
stream has also played a part in its distribution. This littoral Juniper 
forms, on sandy strands and rocks, at and above tide-mark, low mats often 
acres in extent. The color of the foliage is pea-green and the leading 
shoots are red-brown; the ripe fruit is subglobose, flattened at the base, 
plum-colored and slightly pruinose. It remains for a long time on the plant 
and I noticed seeds germinating while the fruit was still attached. It 
grows on several of the islands of the Karama group and also in Yagaji 
Island some forty miles north of Naha. It is essentially a sand-loving 
plant and in western lands should have great value as a ground cover in sea- 
shore gardens and on sand-dunes. 

The well-known Cycas revoluta Thunb. is a feature everywhere in Okinawa 
and Oshima and also grows on the Kawanabe Islands. It is spontaneous 
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on coral rocks and cliffs near the sea and is a common undergrowth in Pine 
woods. Also it has been much planted and in times of food scarcity starch 
obtained from the stems was formerly a common article of diet. The plants 
are from one to eight feet tall and have many stems and short leaves which 
are cut, dried and used as fuel in the native houses and in the process of 
boiling sugar at the native mills The Japanese name for this plant is 
“ Sotetsu,” which signifies “never die,” and aptly describes its hardiness and 
power of recovering from harsh treatment. From a distance it has a very 
black appearance and being extraordinarily abundant is a most conspicu- 
ous feature of the vegetation. 

On Yagaji, a small island on the west coast some forty miles north of 
Naha, there is a swamp covered with Mangrove-like trees —the only one 
known in the Okinawa group. The width is inconsiderable and the 
length about a mile. It is composed of Bruguiera gymnorrhiza Lam. and 
Kandelia Rheedii Wight & Arn. — bushy trees from 6-10 ft. high, 
growing thickly together. At low tide it is possible to scramble through 
the swamp but knobby growths everywhere obtrude from the roots and 
make walking difficult. 

Round the coast Pandanus tectorius Soland. is an ubiquitous pest. It 
makes an impenetrable hedge and the leaves are used by the Liukiu people 
in making hats and basketware. An Agave, considered by Japanese botan- 
ists A. rigida Miller, but probably A. fourcroydes Lem., has become nat- 
uralized, and has spread rapidly round the coast, and where it grows with 
the Pandanus there is no passing. 

The wide-spread Scaevola Koenigii Vahl with its pale green, fleshy 
leaves, its small, lipped flowers in axillary cymes and white fruits is abund- 
ant and forms a broad shrub often 10 feet high. Much more ornamental 
is Myoporum bontioides A. Gray, a rare plant in Liukiu except on Yagaji 
Island. This is a large shrub, from 6 to 10 feet high and more in diameter, 
with dull green, rather fleshy leaves and blue-purple to white, axillary, 
tubular flowers each an inch long. In foliage and flower it is an attractive 
plant. The interesting Tournefortia argentea L. also grows on Liukiu but 
is rare. With these littoral shrubs and on sand and shingle often covered 
at high tide grows Cassytha filiformis L., and Ipomaea biloba L. The first- 
named with its golden-yellow leafless stems forms a regular net and the 
Ipomaea trails long distances, rooting at every node —I measured one 
stem carefully; it was 110 feet long! 

Of Palms which with the littoral shrubs above mentioned give a tropical 
aspect to the vegetation only two species are indigenous. The most com- 
mon is Didymosperma Engleri Warb. which is plentiful as undergrowth in 
woods and thickets near the sea. It grows from 8 to 10 feet tall, has several 
stems and pinnate leaves from 4 to 6 feet in length; the petiole and stem is 
cased in strong, coarse blackish fibres. The fruit borne in large panicles, 
is spheroid, slightly 3-angled, orange-colored and subtended by the colored 
calyx which is blackish at the base. This species also grows in Formosa. 
The other Palm is Livistona chinensis R. Br. and this is very rare on Okinawa 
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Island, but abundant on some of the Karama group — Aharen Island for 
example. With its mop-like crown of gray-green leaves over-topping 
the other vegetation this Palm is conspicuous from a distance; it is often 
associated with the Liukiu Pine. Three other Palms (Trachycarpus excel- 
sus Wendl., Rhapis flabelliformis Aiton, and Cyphokentia Savoryana Rehd. 
& Wils.) are occasionally cultivated. The presence of a few old trees of 
the Cyphokentia, an endemic Bonin species, shows that there has been 
intercourse in the past between the two groups of islands. 

Of broad-leaf trees quite a number grow at sea-level and a majority are 
wide-spread in sub-equatorial regions of the Old World. The most com- 
mon are Terminalia Catappa L., Calophyllum inophyllum L., Hernandia 
peltata Meisn., Erythrina indica Lam., Bischofia javanica Bl., Thespesia 
populnea Soland., Ficus Wightiana Wall., F. retusa var. nitida Miq., Melia 
Azedarach L., Hibiscus tiliaceus var. hamabo Maxim., Garcinia spicata 
Hook., Ehretia acuminata R. Br., Maba buxifolia Pers., Pongamia glabra 
Vent. and Celtis liukiuensis Nakai. The Garcinia, with its large leathery 
black-green leaves, is a very distinct looking tree and much used by the 
people for planting round their dwellings. The Ficus retusa var. nitida 
Miq. might well be termed the Liukiu Banyan. Shading houses and by 
bridges some picturesque old specimens are often seen with crooked stems 
and pendent matlike masses of aerial roots. The Celtis is closely related 
to Celtis sinensis Pers. and grows to a very large size. In the old palace 
grounds at Shuri grow some magnificent old trees of this Celtis and also of 
the Bischofia, Terminalia and Erythrina. As a street tree in Naha the 
Formosan Acacia confusa Merrill has been much planted. Coarse grasses 
belonging to the genus Miscanthus are common at low altitudes, especially 
beside streams and with a tangle of shrubs and climbers make a veritable 
jungle. Another herb worthy of mention is the familiar Easter Lily (Li- 
liwm longiflorum Thunb.) which is indigenous and grows in pockets in the 
coral rocks near the sea. Forms with green and purplish brown stems 
grow side by side. 

On the mountain slopes the flora is quite different from that of the low- 
level areas. Nearly every tree and shrub is evergreen and shining leaves 
are a feature. The species are largely endemic but the whole aspect is 
strongly suggestive of the flora of Yakushima and south Kynshu in 
general. 

Two Taxads ( Podocarpus macrophyllus D. Don and P. nagi Zoll. & Moritzi) 
grow wild on the wooded mountain-slopes. Trees of both are rare owing to 
their wood being highly valued for construction purposes. 

Lauraceae are prominent and most of them grow also in Japan. Sym- 
plocos, Ilex and Eurya each with several species are among the most com- 
mon shrubs. In gulleys and along the side of streams the vegetation is 
rampant and many Ferns, including such tree forms as Cyathea spinulosa 
Wall. luxuriate. A Banana (Musa sapientum var. liukiuensis Matsum.) grows 
wild in moist ravines and is also cultivated for its fibre. The Japanese 
Castanopsis cuspidata Schottky is a conspicuous feature and with Lithocar- 
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pus edulis Rehd., the endemic Quercus Miyagii Koidz., a species resembling 
Q. salicina Bl. but with a larger and different fruit, and Q. yayeyamensis 
Koidz. are the sole representatives of Fagaceae on the Liukiu Islands. No 
Willow, Alder, Birch nor Carpinus grow there, in fact the familiar types of 
trees which make up the northern forests are all absent. Tree Figs are 
numerous, indeed. Ficus is the genus richest in species of trees. Both Saxi- 
fragaceae and Rosaceae are poorly represented, as is Leguminosae, but gen- 
era of Euphorbiaceae are numerous. 

On Aka Island in the Karama group grows the handsome large-leafed 
Liukiu Box (Buus liukiuensis Mak.). It is often a tree 20 ft. tall with 
a trunk 8 ft. in girth, and a much branched rounded or flattened crown. 

An Orange with small, loose-skinned fruit (Citrus nobilis var. spontanea 
Ito & Matsum.) is one of the most interesting Liukiu trees. I saw none 
that could be considered unquestionably wild but I have no reason to 
question that it is endemic. It is often cultivated and grows full 12 metres 
tall forming a bushy crown; the fruit is bitter but of passable flavor. The 
red-flowered Thea japonica Nois is a rare plant on Okinawa, but the en- 
demic T. lutchuensis Ito with its small white flowers is a common shrub. 
Of Ericaceae there are few, but this is not surprising when it is remembered 
that the rocks are mostly coral. On Mt. Genka some 45 miles north of 
Naha I found the pink-flowered Rhododenron Tashiroi Maxim.,and in a 
thicket nearer the sea R. sublanceolatum Miq. The last named, with its 
very large scarlet flowers, has been long cultivated in south Japan but is 
endemic on the Liukiu Islands. The small-flowered R. serpyllifolium Mia. 
is reported from Okinawa and with Vaccinium bracteatum var. Wrightw 
Rehd. & Wils., a common plant, completes the list. The black-fruited Ardisia 
Sieboldii is abundant, more usually as a large shrub than a small tree. 
Rubiaceae is well represented but none of the species are particularly note- 
worthy. Of the three species of Viburnum that grow on Liukiu the en- 
demic V. suspensum Lindl., better known as V. sandankwa Hassk., is the 
most interesting, as its real home has only recently become known though 
long cultivated in Japan. 

The following is a list, complete as far as my researches go, of the woody 
plants known from the three groups of islands which make up the Liukiu 
Archipelago. The flora of the northern (Oshima) group is naturally most 
closely related to that of south Japan and especially to that of the islands 
of Yaku and Tanega. The southern (Sakishima) group is rich in sub- 
tropical elements and is related to that of south Formosa: the central 
(Okinawa) group is richest in endemic plants. Analysis of the list shows 
that 351 species and 23 varieties belonging to 233 genera representing 87 
families have been recorded. Of these two genera, Tashiroea and Tetra- 
plasia, respectively belonging to Melastomaceae and Rubiaceae, together 
with seventy-one species and six varieties and forms are endemic. Round 
the coast cosmopolitan warm-temperate and sub-tropical elements abound, 
but on the mountains the flora is largely of endemic species. Its outstand- 
ing feature is its evergreen character, all but 12 of the endemic plants being 
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of this nature. The affinity of the flora is of course with the adjacent warm- 
temperate regions of south Japan, eastern China and Formosa. 
Species marked with an asterisk are endemic. 


CYCADACEAE 
*Cycas revoluta Thunb. 


TAXACEAE 


Podocarpus macrophyllus D. Don 
Podocarpus nagi Zoll. & Moritzi 


PINACEAE 


Juniperus conferta Parl. 
*Pinus luchuensis Mayr 


PANDANACEAE 
Pandanus tectorius Soland. 


GRAMINEAE 


Arundinaria linearis Hack. 
*Bambusa liukiuensis Hay. 


Bambusa vulgaris var. striata Gamble 


PALMAE 
Didymosperma Engleri Warb. 
Livistona chinensis R. Br. 

LILIACEAE 


Smilax china L. 
*Smilax liukiuensis Hay. 
*Smilax nervo-marginata Hay. 
*Smilax stenopetala A. Gray 


PIPERACEAE 
Piper futokadsura Sieb. 


MYRICACEAE 
Myrica rubra S. & Z. 


FAGACEAE 


Castanopsis cuspidata Schottky 
Lithocarpus edulis Rehd. 
*Quercus Miyagii Koidz. 
*Quercus yayeyamensis Koidz. 


ULMACEAE 
*Celtis liukiuensis Nakai 


MORACEAE 


Broussonetia papyrifera Vent. 
Cudrania javanensis Trec. 
Ficus Beecheyana Hook. & Arn. 
Ficus erecta Thunb. 

*Ficus Fachikoogi Koidz. 


Ficus gibbosa BI. 

Ficus leucantatoma Poir. 
*Ficus Miyagii Koidz. 

Ficus pumila L. 

Ficus retusa var. nitida Miq. 
Ficus Thunbergii Maxim. 
Ficus Wightiana Wall. 

Ficus sp. 

Morus alba L. 

Morus bombycis Koidz. 


URTICACEAE 
Boehmeria densiflora Hook. & Arn. 
Boehmeria nivea Hook. & Arn. 
Debregeasia edulis Wedd. 

LORANTHACEAE 

Loranthus yadoriki Sieb. 
Pseudixus japonicus Hay. 

OLACACEAE 
Schoepfia jasminodora S. & Z. 


ARISTOLOCHIACEAE 
Aristolochia? Kaempferi Willd. 


NYCTAGINACEAE 
Calpidia sp. 


MAGNOLIACEAE 


*Tlicium Tashiroi Maxim. 
Kadsura japonica Dunal 
Michelia compressa Maxim 


TROCHODENDRACEAE 
Trochodendron aralioides S. & Z. 


RANUNCULACEAE 


Clematis apiifolia DC. 
Clematis Benthamiana Hemsl. 
Clematis Meyeniana Walp. 
Clematis paniculata Thunb. 
Clematis Pierotii Miq. 
*Clematis Tashiroi Maxim. 


LARDIZABALACEAE 
Stauntonia hexaphylla Decne. 


BERBERIDACEAE 
Nandina domestica Thunb. 
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MENISPERMACEAE 


*Cissampelos insularis Nakai 
Cocculus laurifolius DC. 
Stephania discolor Spreng. 


LAURACEAE 


Actinodaphne lancifolia Meisn. 
*Beilschmiedia Tanakae Hay. 

Benzoin citriodorum §. & Z. 

Benzoin umbellatum var. sericeum 

Rehd. 

Cassytha filiformis L. 
*Cinnamomum Doederleinii Engl. 

Cinnamomum Loureirii Nees 

Cinnamomum pedunculatum Nees 

Cinnamomum sericeum Sieb. 

Litsea glauca Sieb. 

Litsea japonica Juss. 

Machilus longifolia BI. 

Machilus Thunbergii S. & Z. 


HERNANDIACEAE 
Hernandia peltata Meisn. 


CAPPARIDACEAE 
Crataeva religiosa Forst. 


SAXIFRAGACEAE 


Deutzia crenata S. & Z. 

Deutzia scabra Thunb. 

Hydrangea chinensis Maxim. 
*Hydrangea liukiuensis Nakai 

Itea chinensis Hook. & Arn. 

Pilostegia viburnoides var. parviflora 


Oliv. 


PITTOSPORACEAE 


Pittosporum glabratum Lindl. 
*Pittosporum pauciflorum Hook. & Arn. 


HAMAMELIDACEAE 
*Distylium liukiuensis Nakai 


ROSACEAE 


*Osteomeles subrotunda C. Koch 
Photinia Maximowiczii Decne. 
Prunus macrophylla S. & Z. 
Prunus spinulosa S. & Z. 

*Raphiolepis umbellata var. liukiuensis 

Koidz. 
Rhodotypos tetrapetala Mak. 
Rosa bracteata Wendl. 
Rosa Luciae Fr. & Roch. var. 

*Rubus abortivus O. Kuntze 

*Rubus bracteosus A. Gray 


Rubus corchorifolius var. glaber Matsum. 
*Rubus Grayanus Maxim. 
*Rubus nesiotes Focke 

Rubus reflexus Ker-Gawl. 

Rubus rosifolius var. coronarius f. 

simpliciflorus Mak. 

Rubus Sieboldii BI. 

Rubus tagallus Cham. & Schl. 

Rubus triphyllus Thunb. 


LEGUMINOSAE 


Acacia Farnesiana Willd. 
Acacia pennata Willd. 
Æschynomene indica L. 
Bauhinia japonica Maxim. 
Bauhinia retusa Ham. 
Caesalpinia Bonduc Roxb. 
Caesalpinia Bonducella Flem. 
Caesalpinia nuga Sit. 
Caesalpinia pulcherrima Swartz 
Canavalia obtusifolia DC. 
Cassia occidentalis L. 

Derris uliginosa Benth. 
Desmodium Cephalotes Wall. 
Desmodium laburnifolium DC. 
Desmodium oxyphyllum DC. 
Desmodium podocarpum DC. 
Desmodium polycarpum DC. 
Desmodium pulchellum Benth. 

*Desmodium Tashiroi Matsum. 
Desmodium triflorum DC. 
Desmodium umbellatum DC. 
Entada scandens Benth. 
Erythrina indica Lam. 
Euchresta Horsfieldii Benn. 
Flemingia nana Roxb. 
Flemingia stricta var. pteropus Baker 
Indigofera hirsuta L. 

*Indigofera liukiuensis Mak. 
Indigofera trifoliata L. 
Indigofera trita L. 

*Intsia Tashiroi Hayat. 
Lespedeza striata Hook. & Arn. 
Lespedeza virgata DC. 

*Maackia Tashiroi Mak. 
Milletia reticulata Benth. 
Mucuna gigantea DC. 
Ormocarpum glabrum Teijsm. 
Ormocarpum sennoides DC. 
Pongamia glabra Vent. 
Pueraria hirsuta Matsum. 
Rhynchosia minima DC. 
Rhynchosia volubilis Lour. 
Sophora tomentosa L. 
Thermopsis chinensis Benth. 
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RUTACEAE ANACARDIACEAE 
*Citrus nobilis var. spontanea Ito & Rhus succedanea L. 
Matsum. 

Evodia meliaefolia Benth. AQUIFOLIACEAE 

Evodia triphylla DC. Tlex cinerea Champ. 

Glycosmis cochinchinensis Pierre *Ilex Hanceana f. rotundata Mak. 

Murraya exotica L. Tlex integra Thunb. 

Skimmia japonica Thunb. *Tlex liukiuensis Loes. 

Toddalia asiatica Lam. *Tlex Maximowiczii Loes. 
*Zanthoxylum Arnottianum Maxim. *Tlex mutchagara Mak. 
*Zanthoxylum Hemsleyana Mak. Tlex rotunda Thunb. 
*Zanthoxylum liukiuense Hay. *Tlex Warburgii Loes. 

Zanthoxylum nitidum DC. , Ilex sp. 


*Zanthoxylum okinawense Wils.! 
s CELASTRACEAE 


SIMARUBIACEAE Celastrus articulatus Thunb. 
Picrasma quassioides Benn. Evonymus japonicus Thunb. 
*Evonymus lutchuensis Ito 


MELIACEAE *Evonymus Tanakae Maxim. 
Aglaia odorata Lour. *Evonymus Tashiroi Maxim. 
Melia Azedarach L. Gymnosporia diversifolia Maxim. 
Otherodendron japonicum Mak. 

MALPIGHIACEAE 
Tristellateia australis A. Rich. STAPHYLACEAE 

EUPHORBIACEAE He AVN AED Co 

be Turpinia nepalensis Wall. 

Alchornea trewioides Muell. Arg. 
Antidesma japonica S. & Z. ICACINACEAE 


Bischofia javanica Bl. 

Breynia rhamnoides Muell. Arg. 
Cleidion ulmifolium Muell. Arg. 
Croton Cumingii Muell. Arg. f 
Daphniphyllum glaucescens BI. Acer acuminatum Wall. 


Daphniphyllum macropodum Miq. *Acer insulare Mak. ; 
Excoecaria Agallocha L. Acer oblongum var. microcarpum 


Mappia ovata var. insularis Matsum. 


ACERACEAE 


Excoecaria japonica Muell. Arg. Hiern 
aa Arnottianum Muell. Arg. SAPINDACEAE 
ochidion bicolor Hay. : 

Glochidion obovatum S. & Z. Dodonaea viscosa Jacq. 

Glochidion zeylanicum A. Juss. Sapindus mukorossi Gaertn. 

Homonoya riparia Lour. 

Macaranga Tanarius Muell. Arg. SABIACEAE 

Mallotus philippinensis Muell. Arg. *Meliosma lutchuensis Koidz. 
*Phyllanthus liukiuensis Matsum. Meliosma Oldhamii Miq. 

Phyllanthus Urinaria L. Meliosma rigida S. & Z. 
*Putranjiva Matsumurae Koidz. 

Securinega fluggeoides Muell. Arg. RHAMNACEAE 

Berchemia lineata DC. 
A RUXRACEAE Colubrina asiatica Brong. 

*Buxus liukiuensis Mak. Rhamnella franguloides Weber 


1 Zanthoxylum okinawense Wilson, n. comb. — Fagara schinifolia Ito & Matsumura in 
Jour. Coll. Sci. Tokyo, x11. 356 (Tent. F1. Lutchu. 89) (1900), pro parte, non Engler. — Fagaro 
okinawensis Nakai in Tokyo Bot. Mag. xxvut. 306 (1914). 

Livxiu ISLANDS: Okinawa and Oshima. 
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*Rhamnus davuricus var. liukiuensis 
Wils.! 
*Rhamnus Kanagusukii Mak. 
Sageretia theezans Brongn. 


VITACEAE 
Ampelopsis brevipedunculata Koehne 
Cissus corniculata Planch. 
Tetrastigma angustifolia Planch. 
Vitis formosana Hemsl. 
Vitis lanata Roxb. 
Vitis Thunbergii S. & Z. 


ELAEOCARPACEAE 
Elaeocarpus ellipticus Mak. 
Elaeocarpus japonicus S. & Z. 

TILIACEAE 
Triumfetta procumbens Forst. 
Triumfetta rhomboidea Jacq. 

MALVACEAE 


Abutilon Abelmoschus L. 
Abutilon indicum G. Don 


Heritiera littoralis Dryand. 
Melochia corchorifolia L. 


DILLENIACEAE 


Actinidia callosa var. rufa Mak. 
Actinidia melanandra Fr. 


THEACEAE 


Adinandra Millettii Benth. 
Eurya emarginata Mak. 
Eurya japonica Thunb. 
Eurya ochnacea Szyszl. 
Eurya symplocina BI. 
*Schima liukiuensis Nakai 
Ternstroemia japonica Thunb. 
Thea japonica Nois. 
*Thea lutchuensis Ito 
*Thea Miyagii Koidz. 
*Thea tegmentosa Koidz. 
*Thea virgata Koidz. 


GUTTIFERAE 


Calophyllum inophyllum L. 
Garcinia spicata Hook. 


Hibiscus mutabilis L. 

Hibiscus rosa-sinensis L. 

Hibiscus syriacus L. 

Hibiscus tiliaceus L. 

Hibiscus tiliaceus var. hamabo Maxim. 


Hypericum patulum Thunb. 


FLACOURTIACEAE 
Idesia polycarpa Maxim. 


Sida rhombifolia L. FRAC RRCERE. 
Thespesia populnea Soland. Stachyurus lancifolius Koidz. 
Urena lobata L. THYMELAEACEAE 
Urena sinuata L. *Wikstroemia retusa A. Gray 
STERCULIACEAE ELAEAGNACEAE 


Firmiana simplex Wight 
Helicteres angustifolia L. 


*Elaeagnus liukiuensis Rehd. 2 
Elaeagnus macrophylla Thunb. 


1 Rhamnus davuricus var. liukiuensis Wilson, var. nov. 

A typo recedit foliis majoribus magis chartaceis grossius crenato-serratis glaberrimis nun- 
quam latioribus supra medium, perulis gemmarum ut videtur numerosioribus. 

Liuxru Istanps: Okinawa Island, sea-coast, February 28, 1917, E. H. Wilson (No. 8003, 
type; bush 2-3 in. tall; flowers greenish); Naha, Onoyama, common, May 1, 1917, Z. H. 
Wilson (No. 8157; bush 2-3 in. tall). 

Quite likely this Liukiu plant is a distinct species, but I have specimens bearing male flowers 
and adult leaves only. On the coast near Naha it is quite a common shrub. 

E. H. W. 

2 Elaeagnus liukiuensis Rehder, sp. nov. 

Frutex sarmentosus, 3-4-metralis, ramis elongatis non spinescentibus sub angulo circiter 
45° divergentibus. Folia perennia, chartacea, ovato-elliptica vel elliptica, apice acutiuscula 
vel subito breviter acuminata, basi rotundata, 4-7 em. longa et 2.5-3.8 cm. lata, margine leviter 
revoluta vel fere plana, initio utrinque squamis plerisque ferrugineis obtecta, maturitate su- 
pra glabra, nitidula, intense luteo-viridia, subtus fulvescentia vel fere argentea, ad costam 
pleraque ferruginea, utrinsecus nervis secundariis 5-7 supra in sicco et subtus leviter elevatis, 
reti nervulorum utrinque obsoleto; petioli supra canaliculati, ferruginei, 0.5-1 cm. longi. 
Flores solitarii, nutantes, 2-6 in ramulis brevibus primo vere vel antea in axillis foliorum 
avoluti; pedicelli graciles, 0.6-1 cm. longi, ferruginei ut perigonii pars inferior; perigonii pars 
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LYTHRACEAE 
Lagerstroemia subscostata var. hirtella 
Koehne 
SONNERATIACEAE 
Sonneratia alba Smith 


LECYTHIDACEAE 
Barringtonia racemosa Roxb. 
Barringtonia speciosa Forst. 

RHIZOPHORACEAE 


Bruguiera gymnorrhiza Lam. 
Kandelia Rheedii Wight & Arn. 


Rhizophora mucronata Lam. 


ALANGIACEAE 
Alangium chinense Rehd. 


COMBRETACEAE 


Lumnitzera racemosa Willd. 
Terminalia Catappa L. 


MYRTACEAE 


Eugenia Jambos L. 

Eugenia microphylla Abel 

Psidium Guyava var. pyriferum Ruthie 
Rhodomyrtus tomentosa Wight 


MELASTOMACEAE 


Blastus cochinchinensis Lour. 
Bredia hirsuta BI. 

Melastoma candidum Don 
Osbeckia chinensis L. 
*Tashiroea okinawensis Matsum. 
*Tashiroea yaeyamensis Matsum. 


ARALIACEAE 


Acanthopanax ricinifolius Seem. 
Fatsia japonica Decne. 
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Gilibertia trifida Mak. 

Hedera japonica Tobl. 
Schefflera octophylla Harms 
Tetrapanax papyrifera C. Koch 


ERICACEAE 


*Rhododendron ellipticum Maxim. 
Rhododendron serphyllifolium Miq. 
*Rhododendron sublanceolatum Miq. 
Rhododendron Tashiroi Maxim. 
Vaccinium? Donianum Clark. 
Vaccinium bracteatum var. Wrightii 
Rehd. & Wils. 


MYRSINACEAE 
Ardisia Sieboldii Miq. 
Maesa formosana Mez 
Rapanea neriifolia Mez 


PLUMBAGINACEAE 
Statice Wrightii Hance 


SAPOTACEAE 
Sideroxylon? ferrugineum Hook. & Arn. 


EBENACEAE 


*Diospyros liukiuensis Mak. 
Maba buxifolia Pers. 


SYMPLOCACEAE 


Symplocas caudata Wall. var. 

*Symplocos japonica var. Nakaharai 
Hay. 

Symplocos lancifolia S. & Z. 

Symplocos lucida S. & Z. 
*Symplocos microcalyx Hay. 

Symplocos neriifolia 8. & Z. 
*Symplocos okinawensis Matsum. 

Symplocos spicata Roxb. 
*Symplocos Tanakae Matsum. 
*Symplocos Tashiroi Matsum. 


superior tubuloso-campanulata, basi subito constricta, 6 mm. longa, intus glaber ut pars 
inferior, extus squamis argenteis rufescentibus intermixtis obtecta ut lobi late ovati, acuti, 4 
mm. longi, intus stellato-pilosi; antherae oblongae, lobos dimidios non superantes, filamentis 
0.75 mm. longis medio affixae; stylus antheras medias vix superans, pilis stellatis perpaucis 
munitus, stigmate leviter curvato; discus inconspicuus. Fructus non visi. 

Lruxiu Iscanps: Okinawa Island, common round Naha, March 1, 1917, E. H. Wilson 
(No. 8159). 

This species seems to be most closely related to E. Henryi Warburg and E. sarmentosa 
Rehder, which both are readily distinguished by the narrower acuminate leaves and the longer 
perigon. The Japanese botanists seem to have confused it with E. glabra Thunberg, as 
the latter is credited to the Liukiu Islands by Nakai (in Tokyo Bot. Mag. xxx. 74 [1916]), 
but that species differs chiefly in the longer perigon slightly constricted and the upper part 
gradually narrowed, in the shorter pedicels and the acuminate leaves.  Elaeagnus rotunda a 
Nakai from the Bonin Islands which is somewhat similar in the shape of its leaves, is easily 
distinguished by its slender and longer petioles, more or less persistent scales on the upper 
surface of the leaves, by their often broadly cuneate base and by the short pedicels. A. R. 


1920] WILSON, LIUKIU ISLANDS AND THEIR LIGNEOUS VEGETATION 183 


STYRACACEAE 
Styrax formosanus Matsum. 


OLEACEAE 


Fraxinus insularis Hemsl. 
*Fraxinus minute-punctata Hayat. 
*Jasminum superfluum Koidz. 

Ligustrum japonicum Thunb. 
*Ligustrum liukiuense Koidz. 
*Osmanthus bracteatus Matsum. 


LOGANIACEAE 
Buddleia curviflora Hook. & Arn. 


APOCYNACEAE 


Alstonia scholaris R. Br. 
Anodendron laeve Maxim. 
Cerbera odollam Gaertn. 
Hoya carnosa R. Br. 
Marsdenia tinctoria R. Br. 
Marsdenia tomentosa Morr. 
*Stephanotis lutchuensis Koidz. 


Trachelospermum divaricatum var. 


brevisepalum Schneid. 
Tylophora japonica Mig. 
*Tylophora liukiuensis Matsum. 
*Tylophora stenoloba Warb. 


CONVOLVULACEAE 


Erycibe obtusifolia Benth. 
Ipomaea biloba L. 


BORAGINACEAE 


Ehretia acuminata R. Br. 
*Ehretia ovalifolia var. liukiuensis Mat- 
sum. 
Tournefortia argentea L. 


VERBENACEAE 


*Callicarpa australis Koidz. 
Callicarpa mollis 8. & Z. 

*Callicarpa oshimensis Hay. 
Clerodendron fragrans Vent. 
Clerodendron inerme Gaertn. 


Clerodendron japonicum Mak. 
Clerodendron trichotomum Thunb. 
Lantana camara L. 

Premna integrifolia L. 

Vitex Negundo L. 

Vitex ovata Thunb. 


SOLANACEAE 
Solanum verbascifolium L. 


MYOPORACEAE 
Myoporum bontioides A. Gray 


RUBIACEAE 


Adina racemosa Miq. 

Chomelia corymbosa K. Schum. 

Damnacanthus indicus var. genuinus 
Mak. 

Gardenea augusta Merr. 

Ixora chinensis Lam. 

*Lasianthus Tashiroi 

Matsum. 
Morinda umbellata L. 
Mussaenda parviflora Mia. 
Paederia tomentosa Bl. 
Psychotria elliptica Ker-Gawl. 
Psychotria serpens L. 
Randia canthioides Champ. 
Serissa foetida Comm. 

*Tetraplasia biflora Rehd.! 
Thysanospermum diffusum Champ. 
Tricalysia viridiflora DC. 
Wendlandia glabrata DC. 


var. pubescens 


CAPRIFOLIACEAE 
*Lonicera japonica var. Miyagusukiana 
Mak. 
Sambucus formosana Nakai 
Viburnum japonicum Spreng. 
Viburnum odoratissimum Ker. 
*Viburnum suspensum Lindl. 


GOODENIACEAE 
Scaevola Koenigii Vahl. 


APPENDIX 


LIST OF WOODY PLANTS OF THE KAWANABE ISLANDS 
COMPILED BY MR. USHIWO 


The Kawanabe or Tokara Islands are situated between Lat. 28° 30’ and 30° 10’ N., 
and Long. 129° to 130° E. They are eleven in number and stretch from south of 


the islands of Yaku and Tanega lying south of Japan nearly to Oshima. 


All are 


small in size and are composed of coral and volcanic rock and are windswept and 
1 See p. 190. 
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very difficult of access. None of them rise more than a few hundred feet above sea- 
level. Three are treeless and uninhabited; on the others a few fishermen live. In 
1914 I visited Yaku-shima where Pinus Thunbergii Parl. is indigenous and in 1917 
Oshima where Pinus lutchuensis Mayr grows. In relation to the geographical dis- 
tribution of these two Pines it seems desirable to know what species grew on the 
intervening Kawanabe Islands. 

On my return to Kago-shima from the Liukiu Islands in March, 1917, I discussed. 
the matter with Dr. Naito, chief of the local forestry bureau, to whom I was greatly 
indebted for valuable assistance in 1914 and again in 1917. Dr. Naito shared my 
view on the importance of this subject and detailed one of his assistants to make a 
tour of the islands and to collect all the Conifers he found there. Mr. Ushiwo, who 
had been my companion to the Liukiu Islands, was selected for the task and he 
most successfully carried it out. He visited the principal six of the eleven islands. 
Of the other five, three he states are treeless and on the other two he was unable to 
land. The tides and currents are very strong and it is only at certain seasons that 
fishing boats can make a landing. Mr. Ushiwo collected specimens and compiled 
a list of all the woody plants found on the six islands he visited. The list is phyto- 
geographically of much importance and is here published as an appendix to the 
preceding account of the Liukiu Islands. The Conifers were sent to me for deter- 
mination and it is interesting to note that the only Pine that grows there is Pinus 
luchuensis Mayr. 

Mr. Ushiwo in his list enumerates 114 species and 13 varieties belonging to 93 
genera of 53 families, Of these Rhododendron indicum var. eriocarpum Hay. appears 
to be endemic. If comparison be made with my list of Liukiu plants it will be seen 
that the woody vegetation of the Kawanabe Islands is essentially the same as that 
of the Liukiu Islands. It appears that on Yaku-shima and Tanega-shima most 
of the typical woody plants of Japan reach their southern limit. 


E. H. Witson 


CYCADACEAE 
Cycas revoluta Thunb. 


MYRICACEAE 
Myrica rubra S. & Z. 


TAXACEAE 


Podocarpus macrophyllus D. Don 
Podocarpus nagi Zoll. & Moritzi 


SALICACEAE 
Salix purpurea L.? 


BETULACEAE 


PINACEAE Alnus firma var. hirtella Schneid. 
Juniperus conferta Parl. 


Pinus luchuensis Mayr FAGACEAE 


Castanopsis cuspidata Schottky 


PANDANACEAE Castanopsis edulis Mak. 


Pandanus tectorius Soland. 


GRAMINEAE 
Arundinaria linearis Hack. 
Arundinaria tootsik Mak. 

PALMAE 
Didymosperma Engleri Warb. 


Livistona chinensis R. Br. 


LILIACEAE 
Smilax china L. 


Quercus glauca Thunb. 


ULMACEAE 


Celtis sinensis var. japonica Nak. 
Trema orientalis Planch. 


MORACEAE 


Ficus erecta Thunb. 

Ficus nervosa Heyne 

Ficus pumila L. 

Ficus retusa var. nitida Miq. 
Ficus Wightiana Benth. 
Morus bombycis Koidz. 
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NYCTAGINACEAE 
Calpidia sp. 


LORANTHACEAE 
Loranthus yadoriki Sieb. 
Pseudixus japonicus Hay. 

MAGNOLIACEAE 


Illicium anisatum L. 
Kadsura japonica Dunal 


LARDIZABALACEAE 
Stauntonia hexaphylla Decne. 


LAURACEAE 


Actinodaphne acuminata Meisn. 
Benzoin citriodorum S. & Z. 
Cinnamomum pedunculatum Nees 
Cinnamomum sericeum Nees 
Litsea glauca Sieb. 

Litsea japonica Juss. 

Machilus longifolia BI. 

Machilus Thunbergii S. & Z. 


CAPPARIDACEAE 


Crataeva religiosa Forst. 


SAXIFRAGACEAE 
Deutzia crenata Thunb. 
Deutzia gracilis S. & Z. 
Hydrangea chinensis Maxim. 
Hydrangea paniculata Sieb. 
PITTOSPORACEAE 


Pittosporum tobira Ait. 
ROSACEAE 


Prunus serrulata f. spontanea Wils. 


Raphiolepis umbellata Mak. 


Raphiolepis umbellata var. liukiuensis 


Koidz. 
Rubus rosaefolius Smith 
Rubus triphyllus Thunb. 


LEGUMINOSAE 
Albizzia Julibrissin Durraz. 
Maackia Tashiroi Mak. 
RUTACEAE 


Evodia meliaefolia Benth 
Zanthoxylum ailanthoides S. & Z. 
Zanthoxylum piperitum DC. 
Zanthoxylum schinifolium S. & Z. 
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MELIACEAE 
Melia Azedarach L. (planted) 


EUPHORBIACEAE 


Daphniphyllum glaucescens Bl. 
Daphniphyllum macropodum Mig. 
Gelonium aequoreum Hance 
Glochidion honkongense Muell. Arg. 
Glochidion odoratum S. & Z. 
Mallotus japonicus Muell. Arg. 
Phyllanthus flexuosus Muell. Arg. 
ANACARDIACEAE 


Rhus succedanea L. 


AQUIFOLIACEAE 
Tlex crenata var. Fukasawana Mak. 
Tlex integra Thunb. 
Tlex rotunda Thunb. 
CELASTRACEAE 
Celastrus articulatus var. punctata Mak. 
Evonymus japonicus Thunb. 
Evonymus sp. 
Evonymus Tanakae Maxim. 
Otherodendron japonicum Mak. 
STAPHYLEACEAE 
Euscaphis japonica Pax 
Turpinia nepalensis Wall. 
SABIACEAE 
Meliosma myriantha S. & Z. 


ELAEOCARPACEAE 
Elaeocarpus ellipticus Mak. 
Elaeocarpus japonicus S. & Z. 

MALVACEAE 
Hibiscus mutabilis L. 
Hibiscus tiliaceus var. hamabo Maxim. 
THEACEAE 


Eurya emarginata Mak. 

Eurya japonica Thunb. 

Eurya ochnacea Szysz. 

Ternstroemia japonica Thunb. 

Thea japonica var. spontanea Mak. 
STACHYURACEAE 


Stachyurus lancifolius Koidz. 


FLACOURTIACEAE 
Idesia polycarpa Maxim. 
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ELAEAGNACEAE STYRACACEAE 
Elaeagnus glabra Thunb. Styrax japonicus S. & Z. 
Elaeagnus macrophylla Thunb. OLEACEAE 
THYMELAEACEAE Fraxinus insularis Hemsl. 
Daphne cannabina Wall. Ligustrum japonicum S. & Z. 
Ligustrum sp. 
ARALIACEAE Osmanthus bracteatus Matsum. 
Aralia chinen’is var. glabrescens L. APOCYNACEAE 
Fatsia japonica Decne. & Planch. cone K 
Gilibertia trifida Mak. Trachelospermum divaricatum K. 
Schefflera octophylla Harms. Schum. 
ENACEAE 
CORNACEAE py 


Callicarpa japonica Thunb. 

Clerodendron trichotomum Thunb. 
Vitex ovata Thunb. 

PRES Vitex trifoliolata L. 


Aucuba japonica Thunb. 


Rhododendron indicum var. eriocarpum 
Hay. BORAGINACEAE 
Rhododendron Tashiroi Maxim. 


Re Tournefortia argentea L. f. 
Vaccinium bracteatum Thunb. 


RUBIACEAE 
MYRSINACEAE Damnacanthus indicus var. genuinus 
Ardisia crispa DC. Mak. 
Ardisia hortorum Maxim. Gardenia augusta Merr. 
Ardisia Sieboldii Miq. Lasianthus japonicus Miq. 
Maesa japonica var. latifolia Miq. Mussaenda parviflora Miq. 
Myrsine neriifolia Mer. Psychotria elliptica Ker-Gawl. 
SAPOTACEAE CAPRIFOLIACEAE 


Sideroxylon ferrugineum Hook. & Arn. Lonicera affinis var. pubescens Maxim. 
Viburnum japonicum Spr. 


SYMPLOCACEAE Viburnum odoratissimum Ker-Gawl. 
Symplocos caudata Wall. 
Symplocos lucida S. & Z. GOODENIACEAE 
Symplocos neriifolia S. & Z. Scaevola Koenigii Vahl 


FOUR NEW CONIFERS FROM KOREA 
E. H. Wizson 


Thuja koraiensis Nakai in Tokyo Bot. Mag. xxx111. November (1919). 
— Thuja japonica Komarov in Act. Hort. Petrop. xx. 206 (Pl. Mandsh. 
1.) (1901), non Maximowicz. — Nakai, Veget. Mt. Waigolbon, 32 (1916). 
— Thuja Standishii Nakai in Jour. Coll. Sci. Tokyo, xxx1. 382 (Fl. Kor. 
11.)(1911), non Carrière. — Thuja odorata Doi in Tokyo Bot. Mag. xxix. 
[422] (1915), nom. nudum, non Marshall. — Thuja kongoensis! Doi apud 
Nakai, Rep. Veget. Diamond Mts. 163 (1918), nom. nudum. 

1 Such a specific name derived from Kongo-san or Diamond Mountains in Korea is apt to 


mislead people into assuming that the plant is from the Congo (Kongo) region in Africa; to 
avoid this contingency I suggested to Dr. Nakai that it be rejected. 
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Arbor gracilis, 6-9-metralis, trunco 0.5-075 m. in circuitu, cortice tenui, 
squamoso, purpureo-brunneo (chocolate-brown), coma anguste pyramida- 
lis, vel saepius frutex ramis patentibus, habitu indistincto, ramis sparsis 
decumbentibus, rarius horizontaliter patentibus, apice ascendentibus; 
ramuli applanati, frondosi. Folia compressa, in turionibus triangularia 
vel triangulari-ovata, acuminata, dorso glandulifera, demum brunnescentia 
et ad quartum annum persistentia, ea ramulorum lateralium deltoidea vel 
obdeltoidea vel rhomboidea, acutiuscula vel obtusa, supra lucide viridia et 
glandulifera, subtus glauca. Strobili erecti, ovales, circiter 1 cm. longi et 
6 mm. diam., avellanacei; squamae tenues, 6, paria duo inferiora fertilia, eae 
paris infimilate, paris superioris fertilium anguste obovatae, 7 mm. longae 
et 4-5 mm. latae, acutiusculae vel rotundatae, margine puberulae, dorso 
paulo infra apicem mucrone leviter recurvo nigrescente instructae; semina 
ala inclusa ovalia, 4 mm. longa et 2.5-3 mm. lata, profunde emarginata, ut 
videtur 10 in strobilo quoque.! 

Korea: prov. Kogen, Kongo-san, summit of Miroku-ho, alt. 1500 m., October 12, 
1917, E. H. Wilson (No. 9244, type); same locality, alt. 1000-1500 m., July 6, 1918, 
E. Ii. Wilson (No. 10,481); same range of mountains, round Hermitage, alt. 800- 
1000 m., September 13, 1918, E. H. Wilson (No. 10,725); prov. North Heian, near 
Kanin, an 1200-1300 m., September 11, 1917, E. H. Wilson (No. 9138); same pro- 
vince, near Rire September 1, 1917, E. H. Wilson (No. 9088); prov. South 
Kankeyo, Laoling-san, middle and upper slopes, alt. 1000-2000 m., September 17, 
1917, E. H. Wilson (No. 9175). 

This is a very interesting addition to the genus and is remarkable in its 
variation in habit from a sprawling shrub of nondescript shape to a slender, 
graceful, narrow-pyramidal tree. The Japanese species (T. Standishii 
Carr.) to which it is most closely related and with which it has been con- 
fused by Komarov and others, is always a tree and is sometimes as much as 
17 meters tall with a trunk 3.5 meters in girth; its branches are never de- 
cumbent, its leaves are uniformly smaller, less compressed, green on both 
surfaces and the fruit is broader and of a more mahogany-brown color, and 
the cone-scales are thicker. 

The Korean Thuja is found on the middle and upper slopes of all the 
higher mountains, except those of volcanic origin, from the Diamond Mts. 
northward. On many peaks of the Diamond Mts. it is abundant and is 
especially so on Miroku-ho and in the descent of the Nemon-rei pass toward 
Makaen-an Temple. Usually it forms an impenetrable tangle from 0.3-2 
meters tall, but in sheltered ravines it is often a pretty tree from 1.5-3 
meters tall and from 15-30 centimeters in girth of trunk. The wood is 
moderately heavy, reddish brown with white sap-wood and is very fragrant. 
In forests its growth judging by the annual rings is very slow. Its habit of 
growth on the forest floor resembles that of Thujopsis dolobrata S. & Z. 
The foliage is very white below and often the whole plant has a decided 
bluish appearance. The branches grow downward and outward and are 


1 When this number was already in page form I received a letter from Dr. Nakai inform- 
ing me that he had described this Thuja in the November number of the Tokyo Botanical 


Magazine under the name of Thuja koraiensis Nakai. 
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upturned toward the end. The habit of the trees is decidedly graceful, 
but the branches are sparse. Near the village of Nanshatongu, on the 
borders of South Kankyo and North Heian provinces, in forests of Spruce 
and Fir this Thuja is abundant and small, slender trees are common. In 
the middle upper slopes of Laoling-san — a peak some 2000 meters high — 
in northern Korea it forms an undergrowth to Pinus pumila Regel. Asa 
garden plant this Thuja should be valuable as a ground cover and also as a 
shrub or small tree. I collected seeds on the Diamond Mts. in 1917 and 
the plants raised from them are now growing well in the Arnold Arboretum. 


Abies koreana, sp. nov. — Abies nephrolepis Nakai, Rep. Veget. Chirisan, 
23, no. 27 (1915); Rep. Veget. Quelpaert Isl. 13, no. 142 (1915), non Maxi- 
mowicz. ; 

Arbor 10-15-metralis, trunco 1-2.5 m. in circuitu, cortice arborum juve- 
nilium purpuracente ad pallide cinereo, laevi, lenticellis prominentibus 
transversalibus et pustulis resiniferis paucis vel nullis praedito, in arboribus 
vetustis in lamellas irregulares asperas fisso, cinereo-albido subtus rubro- 
brunneo; rami numerosi, patentes; ramuli leviter sulcati, sparse cinereo- 
pubescentes, demum glabri, initio pallidi, demum purpurascentes; gemmae 
subglobosae, leviter resinosae, lucide castaneo-brunneae, perulis membrana- 
ceis obtusis vel acutiusculis per plures annos basin ramulorum cingentibus 
persistentibus. Folia congesta, flexilia, 0.8-2 cm., pleraque 1-1.5 cm. 
longa et 2-2.5 mm. lata, pleraque apicem versus latiora, rotundata et 
emarginata, interdum integra et mucrone pungente instructa, supra cana- 
liculata, lucida et intense viridia, subtus albida vel pallida, carinata, mar- 
gine revoluta; ductus resiniferi duo, laterales, sub epidermate. Strobili 
violaceo-purpurei, bracteis stramineis exsertis et reflexis muniti, globulis 
resinosis paucis vel nullis praediti, cylindrici, 5-7 cm. longi et 2.5-2.8 cm. 
diam., apice applanati et saepe leviter umbilicati; squamae reniformes, 
1.7-2 cm. latae et unguiculo excluso 6-8 mm. altae, rotundatae, leviter 
inflexae, margine laterali membranaceae, basi auriculatae, unguiculo ligneo; 
bracteae squamas circiter aequilongae, spathulatae, 1.2-1.4 cm. longae, 
truncatae et leviter erosae, mucrone rigido 2-2.5 mm. longo instructae, 
in strobilo maturo apice reflexo tantum exserto; semina intense violaceo- 
purpurea, ala inclusa 1.1-1.2 cm. longa, ala dolabriformi violaceo-maculata 
truncata vel rotundata. 


Korea: Quelpaert Island, Hallai-san, alt. 1000-1900 meters, October 31, Novem- 
ber 5, 1917, E. H. Wilson (Nos. 9486, type, 9486a); same locality, May, June, July, 
August, 1907, U. Faurei (Nos. 1517, 1518, 1519, 1520, 1522); same locality, June, 
July, 1909, Emile Taquet (Nos. 3263, 3265, 3266); prov. South Keisho, Chiri-san, 
alt. 1000-1840 meters, November 16, 1917, E. H. Wilson (No. 9602). 


This new Fir is a most interesting addition to the flora of Korea where it 
is confined to the volcanic island of Quelpaert and to the Chiri-san range 
in the south of the peninsula. It is characterized by its pyramidal habit, 
its deeply fissured rough bark and by its cones with exserted bracts. It 
combines most of the characters of the three related species Abies neph- 
rolepis Maxim., A. sachalinensis Mast. and A. Veitchii Lindl. The first has 
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similar but less rough bark, longer leaves with median resin-ducts and the 
bracts of the cone are included: Abies sachalinensis has a cone with exserted 
reflexed bracts but is greenish purple in color; the leaves have median resin- 
ducts and the bark is perfectly smooth with prominent resin pustules; 
Abies Vetichii has a similar habit and leaves with lateral resin-ducts, but 
in this species the bark is always smooth and the bracts of the cone-scales 
are shorter or only slightly longer than the scales. The new species is cer- 
tainly very distinct and its very rough bark is unique among the species 
of its group. 

Abies koreana Wils. is an alpine species and on Hallai-san is abundant 
above altitudes of 1000 meters, either forming pure woods or mixed with 
Betula Ermani Cham., but the trees are not large. On Chiri-san, on the 
mainland, it is common above 1200 meters to the summit (1850 meters), 
growing with mixed deciduous leafed trees and Picea jezoénsis Carr., and 
there the trees reach their maximum development. From youth to middle 
age it is a handsome tree, densely branched and with its lower branches 
sweeping the ground; the habit is rather broadly pyramidal, and the lus- 
trous green leaves with their white undersurfaces add character to the tree. 
It produces cones rather freely but less so than A. nephrolepis Maxim. 
Old trees are scrawny and not attractive. Dr. T. Nakai confused this 
species with A. nephrolepis Maxim., but when traveling together on Hallai- 
san I pointed out differences and he readily concurred that the two were 
quite distinct species. 

Pére U. Faurie was the first to discover this Fir, and his specimens to- 
gether with those of Pére Taquet have been for some years in this her- 
barium unnamed. When studying the Chinese Firs for Plantae Wilsoni- 
anae and those of Japan for my Conifers and Taxads of Japan I noted the 
difference of the Quelpaert plant and in 1917 visited the island to study the 
living tree. I was able to secure a supply of seeds of this Fir which were 
sent to the Arnold Arboretum where plants are now growing. 


Abies nephrolepis f. chlorocarpa Wilson, forma nov. A typo recedit 
colore viridi strobili, margine superiore squamarum tantum leviter 
violaceo-purpurea. 

Korea: prov. Kogen, Kongo-san, round Yutenji Monastery and on Mt. Miroku- 
ho, alt. 600-1600 m. July 7, 1918, E. H. Wilson (No. 10,509). 

This variety only differs from the type in the color of the cone which is 
green with the upper edge of the cone-scale faintly tinged with violet- 
purple. It is common where it grows mixed with type. This is the third 
instance of a green-coned variety among the species of Abies of the Orient 
with typical violet-purple colored cones — the others being Abies homolepis 
var. umbellata Wils. and Abies Veitchii var. olivacea Shiras. I collected 
seeds in the autumn of 1918 of this new variety and a stock of young plants 
are now growing in the Arnold Arboretum. 


Larix dahurica var. Principis-Rupprechtii f. viridis Wilson, forma nov. 
A typo recedit strobilis viridibus plerisque majoribus. 
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Korea: prov. Kogen, planted, grounds of Yutenji Monastery, Kongo-san, alt. 
500 m., July 7, 1918, E. H. Wilson (No. 10,508 type); Makaen-an Monastery, 
Kongo-san planted, October 11, 1917, E. H. Wilson (No. 9287). 

This form is characterized by its unusually large, clear green cones. 
Two trees are planted in the grounds of the Yutenji Monastery and one in 
those of the Makaen-an Monastery on the Kongo-san (Diamond Mts.). 
I could not find out their origin but they must have been brought from 
northern Korea since the Larch grows in Korea on the volcanic soils of the 
north only. In the extreme north the typical L. dahurica Turcz. is found, 
but most of the Larch in Korea is referable to the large-coned variety, 
Principis-Rupprechtit Rehd. & Wils. The cone of this variety is exceed- 
ingly variable in size even on the same branch, and individual trees bearing 
green and reddish cones are occasionally found. But I did not see wild 
trees with such uniformly large, green cones as those here described. I 
gathered seeds in 1918 and plants are now growing in the Arnold Arboretum. 


TETRAPLASIA, A NEW GENUS OF RUBIACEAE 
ALFRED REHDER 


FLoREs tetrameri, hermaphroditi; calyx late campanulatus, ovario ad- 
natus, lobis brevibus latisque erectis; corolla infundibuliformis, extus 
glabra, tubo intus praesertim ad faucem piloso, lobis ovatis valvatis; sta- 
mina inclusa, 4, filamentis brevibus paulo supra medium tubi affixis, an- 
theris oblongis dorsifixis; stylus apice 4-fidus, stigmatibus filiformibus recur- 
vis; ovarium inferum, 4-loculare, loculis uni-ovulatis, ovulis pendentibus. 
Fructus drupaceus, bacciformis, carnosus; putamen subglosum, crustaceum, 
monospermum; semen majusculum, subglobosum, endospermate copioso; 
embryo parvus, rectus, cotyledonibus brevibus latis. — Frutex glaber, 
foliis ellipticis coriaceis, stipulis intrapetiolaribus, floribus parvis in cymis 
bifloris terminalibus et axillaribus, fructu bacciformi rubro. 

Species unica in insulis Liukiu dictis. 

This new genus apparently belongs to the tribe Vanguerieae which is 
characterized by uni-ovulate locules of the ovary, pendent ovules, valvate 
corolla-lobes, stamens inserted near the mouth, drupaceous fruit and copi- 
ous endosperm. Tetraplasia! seems most closely related to Plectronia and 
Vangueria from which it differs chiefly in the 4-parted style, the 4-celled 
ovary and in the small, 2-flowered inflorescence. 


Tetraplasia biflora, sp. nov. 

Frutex 2-3-metralis, glaber, ramis dichotomis, junioribus quadrangulari- 
bus viridibus, vetustioribus flavo-griseis teretibus. Folia crasse coriacea, 
elliptica, utrinque acuta vel apice leviter acuminata, margine vix vel leviter 
recurva, 5-10 cm. longa et 2-5.5 cm. lata, supra lucidula, laete viridia, sub- 
tus pallide viridia, costa media supra leviter impressa, subtus leviter elevata, 


1 From Greek rerpar)dovwos, fourfold, referring to the tetramerous flowers. 
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crassa, utrinsecus nervis 5-7 obsoletis, interdum in sicco supra leviter im- 
pressis, subtus tantum colore pallidiore notatis; petioli crassiusculi, supra 
canaliculati, 0.5-1 cm. longi; stipulae intrapetiolares parvi abrupte acumi- 
nati, cartilagineae, pallidae. Flores ut videtur albi, in sicco nigrescentes, 
in cymis bifloris axillaribus et terminalibus, interdum pedunculo brevi brac- 
teis 4-8 per paria basi connatis parvis pallidis acuminulatis instructo suf- 
fultis; pedicelli 2-3 mm. longi; calyx late campanulatus, lobis brevibus late 
semiorbicularibus acuminulatis; corolla infundibuliformis, tubo 7-9 mm. 
longo intus supra medium et praesertim ad faucem piloso, lobis ovatis 
acutiusculis 4-5 mm. longis utrinque glabris; antherae basin loborum non 
attingentes, 2.5 mm. longae; filamenta brevia, glabra; stylus glaber, corollae 
lobis brevior. Fructus subglobosus, 6-7 mm. diam., ruber, calycis lobis 
brevissimis vix conspicuis coronatus et apice cicatricibus corollae et styli 
notatus, putamen 4 mm. diam., flavescens, laeve. 

Livxiu IsLanps: Okinawa Island, Mt. Genka, March 6, 1917, E. H. 
Wilson (No. 8094.) 

This evergreen shrub is interesting as representing a genus endemic to the 
Liukiu Islands, but it has no conspicuous characters in its general appear- 
ance and its flowers and fruits, which are probably produced throughout the 
year, are insignificant. 


NEW SPECIES, VARIETIES AND COMBINATIONS FROM THE 
HERBARIUM AND THE COLLECTIONS OF THE ARNOLD 
ARBORETUM : 


ALFRED REHDER 
TAXACEAE ? 


Taxus cuspidata Sieb. & Zucc. f. aurescens, forma nova. 

A typo recedit foliis ramulorum juvenilium plus minusve luteis et statura 
humiliore. 

Cultivated at the Arnold Arboretum. Type specimens collected Oc- 
tober 30, 1919, preserved in the herbarium of the Arboretum. 

This is the first variegated form known of the Japanese Yew. It is a 
low and apparently slow-growing plant with the leaves of the current 
year’s growth colored deep yellow. The color is most pronounced on the 
more exposed branchlets; on most of the individual leaves and particu- 
larly on the lower ones the color passes into green toward their base and 
after the first season the whole leaf changes gradually to green. The plant 
has been secured from Japanese dealers who offer it as “Taxus tardiva 
yellow-variegated.” 


PINACEAE 2 


Juniperus squamata Lambert f. Wilsonii, forma nova. — J. squamata 
Rehder & Wilson in Sargent Pl. Wilson u. 57 (1914), pro parte, non 


Lambert. 
1 Continued from p. 146. 2 See also p. 51. 3 See also p. 52. 
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A typo recedit habitu erecto, ramulis brevibus congestis apice plerisque 
recurvis, foliis densissime imbricatis latioribus et paulo brevioribus, late 
lanceolatis vel ovato-lanceolatis 4-5 mm. longis et basi 1.5 mm. latis dorso 
vix sulcatis. 

Curva. Western Szechuan: neighborhood of Tachien-lu, alpine 
regions, alt. 3000-5000 m., July and September, 1908, E. H. Wilson 
(No. 985, in part); west and near Wén-chuan Hsien, moorlands, alt. 3000- 
4300 m. September, 1908, E. H. Wilson (No. 985, in part); west of Kuan 
Hsien, Pan-lan-shan, alpine moorlands, alt. 4000-4600 m., October, 1910, 
E. H. Wilson (No. 4085). Western Hupeh: Fang Hsien, Ta-pa-shan, 
moorlands and open rocky country, alt. 3000-3600 m., May 16, 1907, E. 
H. Wilson (No. 985, in part). Shensi: Tai-pei-shan, 1910, W. Purdom. 

This is apparently only an ecological form which may pass according to 
altitude and exposure gradually into the typical prostrate form, but occa- 
sionally attains 2.5 m. in height. As cultivated at the Arboretum it looks 
very different from the typical form assuming the shape of conical bushes 
consisting of several stems close together with the short crowded branch- 
lets usually recurved at the tips. The leaves are shorter and broader than 
in the type and more closely imbricate. The tree form, J. squamata var. 
Fargesii Rehder & Wilson, is easily distinguished, even as a small plant, 
by the longer and slenderer leaves and the upright or spreading tips of the 
branchlets. The plants in cultivation were raised from seed sent by E. H. 
Wilson from Wén-chuan Hsien and from Pan-lan-shan in western Szechuan 
in 1909 and 1911. A picture of this shrub will be found under No. 228 of 
the collection of Wilson’s photographs and in his Vegetation of Western 
China, No. 265. 


Picea glauca Voss var. albertiana Sarg. f. conica, forma nova. 

A typo varietatis recedit habitu anguste conico, ramulis brevibus tenui- 
busque dense congestis in sulcis saepe sparse pilosis, foliis radiatim patenti- 
bus tenuibus 0.5-0.75 mm. crassis et circiter 1 cm. longis plerumque cur- 
vatis apice in mucronem longum attenuatis, perulis basilaribus gemmae 
terminalis non ciliatis. 

Cultivated at the Arnold Arboretum, grown from seedling plants col- 
lected near Laggan, Alberta, in 1904 by J. G. Jack. Type specimens col- 
lected November 3, 1919, preserved in the herbarium of the Arboretum. 

This very peculiar form of the Western White Spruce is of slow growth 
and forms dense bushes of narrow conical shape consisting of closely packed: 
thin and short branchlets, which are light yellowish gray during their first 
year and glabrous or sparingly hairy in the furrows between the pulvini. 
The leaves are very different from the type and very characteristic; they 
are radially disposed around the stem, thin and slender, less than 1 mm. 
thick and 0.8-1.2 cm. long, narrowed into a long and slender spiny point and 
more or less curved; the four stomatiferous bands consists of 1-3 more or 
less interrupted lines and are not conspicuous. The winter buds are 
brown and but slightly resinous, the scales are usually rounded at the apex 
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and the basal scales of the terminal buds are acuminate, as characteristic in 
var. albertiana, while in typical P. glauca the scales are emarginate at the 
apex. 

Picea glauca conica on account of its very characteristic habit and aspect 
promises to become one of the most favorite dwarf Spruces. Like other 
dwarf conifers it is easily increased by cutting so that it may become a 
common garden plant. 

Picea mariana Brit., Sterns & Pogg. f. ericoides, forma nova. — P. 
ericoides Masters in Kew Hand-list Conif. 65 (1896), nom. nudum. 

A typo recedit habitu humiliore late pyramidali, ramulis flavo-brunneis, 
robustioribus apicem versus saepe glabrescentibus, foliis parvis 5-8 mm. 
longis, obscure cyaneo-viridibus nec glaucescentibus. 

Cultivated at the Arnold Arboretum; received from the Roy. Botanic 
Gardens, Kew, in 1900. Type specimens collected April 5, 1917, preserved 
in the herbarium of the Arboretum. 

This form of the Black Spruce forms a pyramidal bush loosely branched, 
of slow growth with short and slender light reddish or yellowish brown 
branchlets, the leading shoots glabrescent toward the apex. The leaves 
are less than one cm. Jong, of dull bluish green color and finely pointed. 
Our plant is undoubtedly the one enumerated by Masters as P. ericoides, 
as it was received from Kew under that name which is fairly descriptive of 
its appearance. It is of little ornamental value, which accounts for the 
fact that it has not been mentioned elsewhere nor described in horticultural 
literature. 


LILIACEAE 


Yucca flaccida Haworth var. major, comb. nov. — Y. glaucescens Ha- 
worth, Suppl. Pl. Succ. 34 (1819). — Sweet, Brit. Flow. Gard. I. t. 53 
(1824). — Y. orchioides var. major Baker in Bot. Mag. cut. t. 6316 (1887). 
— Y. filamentosa var. Y. glaucescens Baker in Jour. Linn. Soc. xvut. 
228 (1880). — Y. filamentosa var. Y. antwerpensis hort. apud Baker, 1. c. 
(1880). — Yucca flaccida glaucescens (Haworth) Trelease in Missouri 
Bot. Gard. Rep. x1. 51, t. 12, fig. 2, t. 13-15, t. 17, fig. 1, t. 76, fig. 2, t. 79, 
fig. 2 (1902). 

This variety differs from the type chiefly in the mostly broader, more 
glaucous leaves remaining upright a longer time, in its almost tomentose 
panicle and the attenuate petals. It is much cultivated in American 
gardens. 


RANUNCULACEAE 


Paeonia suffruticosa var. spontanea, var. nov. — Paeonia suffruticosa 
Rehder & Wilson, in Sargent, PI. Wilson. 1. 319 (1913). 

A typo recedit foliolis ovatis vel late ovatis inciso-dentatis vel trifidis, 
basi rotundatis vel late cuneatis, 3-7 cm. longis, subtus ad nervos praeser- 
tim basin versus pilosis, floribus 10-12 cm. diam. roseis, petalis circiter 10, 
interdum staminibus petaloideis praeditis. 
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Crina. Shensi: 50 li west of Yunan Fu, 1910, W. Purdom (No. 338); 
Tai-pei-shan, 1910, W. Purdom (sterile). 

The wild form differs from the cultivated garden forms chiefly in the 
broader and smaller leaflets rounded or broadly cuneate at the base and 
pilose on the nerves beneath, particularly toward the base of the leaflets. 
It also produces suckers freely, while the cultivated forms do not sucker. 
From the nomenclatorial type of the species which is P. suffruticosa var. 
rosea Bailey it further differs in the smaller flowers with fewer petals, but 
a plant of the wild form introduced by Purdom into cultivation which 
has flowered in the garden of Professor C. S. Sargent had larger flowers 
and more petals than the wild specimens. The disk is very high and en- 
velops the carpels entirely up to the stigmas. 

P. suffruticosa Andr. f. Anneslei, comb. nov. — P. Moutan Annesler 
Sabine in Trans. Hort. Soc. vi. 482, tab. (1826). 

À form with purple, nearly single flowers which seem to come nearest 
to the wild form. 

X Paeonia Lemoinei, nom. nov. (P. lutea X suffruticosa). — Paeonia 
“ l'Espérance ” Lemoine & Fils, Cat. No. 173, vu. (1909). — P. “‘ La Lor- 
raine ” Lemoine & Fils, Cat. No. 182, tab. (1912). — Gard. Chron. ser. 3, 
Lvit. 56, 68, tab. col. (1915). 

This new hybrid was raised by V. Lemoine & Fils, of Nancy, about 1900 
and “ La Lorraine ” flowered for the first time in 1904. The form “ ]’Es- 
pérance ” may serve as the type of this hybrid which in general appearance 
and in foliage resembles P. suffruticosa, but the large flowers which measure 
up to 20 cm. across, are yellow and the 8-10 petals have a carmine blotch 


at the base; the filaments are red. “La Lorraine” has double yellow 
flowers with a salmen tinge when opening. 
X Clematis Morelii, nom. nov. (C. Simsii X texensis). — C. Pitcheri 


X coccinea André in Rev. Hort. 1893, 376, tab. 

A handsome hybrid intermediate between the parents, with campanulate 
flowers of violet-purple color, in shape resembling those of C. Simsii, but 
with sepals not so much recurved at the apex. It was raised before 1893 by 
F. Morel of Lyon, France. 

Clematis florida var. Sieboldii Sweet, Brit. Fl. Gard. ser. 2, iv. t. 396 
(1837). — Planchon in FI. des Serr. v. t. 487 (1849). — C. florida var. bicolor 
Lindley in Bot. Reg. xxiv. t. 25 (1838). — C. Sieboldi Paxton in Paxton’s 
Mag. Bot. rv. 147, t. (1838). — Don apud Moore & Jackman, Clematis, 
141, t. 16 (1872). — C. florida B C. Sieboldit D. Don apud Steudel, Nomencl. 
Bot. ed. 2, 1. 379 (1841). — C. bicolor Bot. Mag. ex Steudel, 1. c., pro. synon. 

A complete enumeration of the synonyms of this variety is given here, 
because in Bailey’s Standard Cyclopedia of Horticulture I had used the 
varietal name bicolor which has to give way to the older, but generally over- 
looked combination of Sweet. 


Clematis patens var. Standishii, comb. nov. — C. Standishit Van Houtte in 
F1. des Serr. xvi. 39 (1865), pro synon. — C. florida var. Standishii Th. 
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Moore in Proc. Hort. Soc. Lond. m1. 227, 280 (1863). — C. Standishii Th. 
Moore in Moore & Jackman, Clematis, 143 (1872). 

This garden variety which is usually placed under C. florida is better 
referred to C. patens on account of the large flowers, the plumose style and 
the always ternate leaves. 

X Clematis violacea DC. var. rubro-marginata, comb. nov. — C. rubro- 
marginata Jouin in Mitt. Deutsch. Dendr. Ges. xv1. 236 (1907). — C. 
Flammula var. rubro-magrinata Cripps ex Jouin, |. c., pro synon. 

This garden form is apparently of the same origin as C. violacea DC. 
which is considered a hybrid between C. flammula and C. Viticella; it 
differs in the whitish sepals bordered with reddish violet. 

Clematis glauca Willd. var. akebioides f. phaeantha, f. nov. 

A typo varietatis recedit floribus extus violaceis. 

Cultivated in Highland Park, Rochester, N.Y. (type specimen coll. by 
W.L.J. Edson, Sept. 20, 1918, preserved in herb. Arnold Arboretum). 

C: glauca phaeantha agrees with the narrow-leaved variety of C. glauca in 
all particulars except in the color of the flowers which is dull violet outside. 
The leaflets are oblong to oblong-lanceolate sparingly dentate or incised- 
dentate or occasionally entire;.the sepals measure about 2 cm. in length and 
6-7 mm. in width. Of the origin of this form nothing is known to me. 

Clematis paniculata Thunberg var. dioscoreifolia, comb. nov. — C. 
dioscoreifolia Léveillé & Vaniot in Fedde, Rep. Sp. Nov. vir. 339 (1909). 

This variety differs from the type in the generally ovate and cordate leaf- 
lets usually rounded and mucronate at the apex, those of the floral region 
often emarginate, and in their firmer somewhat fleshy texture, and in the 
broader, obovate-oblong or oblong sepals. The plant was first collected 
in 1908 by Taquet in hedges near Hongno on the island of Quelpaert, Korea, 
and described the following year as a new species by Léveillé & Vaniot 
who compared it only with G. recta L. and overlooked its much closer 
relationship with C. paniculata. It was introduced into cultivation in 1911 
by M. L. de Vilmorin who also sent seeds to the Arnold Arboretum where 
it has proved an attractive climber, similar to C. paniculata, but apparently 
not quite as hardy, though with handsomer foliage of firmer texture. 


SAXIFRAGACEAE 


Philadelphus L. 


Philadelphus rhombifolius, spec. nov. 

Frutex; ramuli hornotini sparse pilosi, pallide brunnei, annotini cortice 
cinereo-brunneo vel cinereo sparse horizontaliter fisso persistente obtecti. 
Folia rhombico-ovata vel rhombico-elliptica acuta vel acutiuscula, basi 
late cuneata, 5—7 cm. longa, minute et sparse denticulate vel integra, supra 
glabra, intense viridia, subtus pallidiora, dense villosa, basi plerumque 
paribus nervorum duobus satis distantibus instructa; petioli 4-7 mm. 
longi, pubescentes. Racemi 5-9-flori, rhachi sparse hirsutula; par in- 
ferior florum in axillis foliorum et 1.2-2 cm. a superiore distans; pedicelli 
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3-5 mm. longi, pubescentes; calycis lobi ovati acuminati, extus ut tubus 
sat dense accumbenti-pilosi, intus apice excepto glabri, tubum paulo super- 
antes; petala ovalia, 1.8-2 cm. longa, leviter erosa; stylus 7 mm. longus, 
staminibus longioribus brevior, apice tantum quarta parte divisus, glaber; 
stigmata parva, antheris breviora et angustiora. 

Japan. Prov. Musasi, Chichibu, June 30, 1910, sine collectore (sub 
nomine P. coronarius var. satzumi). 

This species seems very closely related to P. pubescens Loiseleur (P. 
latifolius Schrader) which differs chiefly in its larger, ovate, acuminate 
leaves usually rounded at the base, and dentate or denticulate, in the 
style usually divided to the middle and in the larger stigmas. It is appa- 
rently a rare species, as I have seen only one specimen and no Japanese 
botanist seems to have noticed this species which differs from all other 
Japanese Philadelphus in its pubescent calyx. 


Philadelphus Gordonianus var. columbianus, comb. nov. — P. Gor- 
donianus var. californicus Dippel, Handb. Laubh. m1. 342 (1893). — P. ore- 
ganus Nuttall ex Torrey & Gray, F. N. Am. 1. 595 (1840), pro synon.; 
secundum Rydberg in Fl. N. Am. Fl. xxtr. 166 (1905). — P. Californicus 
hort. ex K. Koch, Dendr. 1. 344 (1869), pro synon. — P. columbianus 
Koehne in Gartenfl. xziv. 542 (1896). — Rydberg in N. Am. FI. xxi. 166 
(1905). 

This variety differs from the type chiefly in its smaller leaves, those of the 
shoots with few coarse teeth, and in its smaller flower. As the first varietal 
name given by Dippel is a misapplied name being based on P. californicus 
hort., not Benth. and therefore not valid, a new combination is necessary. 


Philadelphus subcanus Koehne var. Wilsonii, comb. nov. — P. Wii- 
sont Koehne in Sargent, Pl. Wilson. 1. 4 (1911), 145 (1912). 

This variety differs from the type only in its larger leaves, somewhat 
more reticulate beneath and in the larger inflorescence, and I cannot con- 
sider it specifically distinct from P. subcanus. Plants raised from seed of 
No. 4384 do not yet differ at all from P. subcanus, but they have not flow- 
ered here.! 


Philadelphus Delavayi L. Henry var. calvescens Rehder, var. nov. 

A typo recedit foliis subtus glaucescentibus et tantum ad costam ner- 
vosque strigosis vel interdum fere glabris. 

Cuina. Yunnan: in collibus prope Lichiang, versus occ., alt. 2900 m., 


! This and the two following species I refer to a new well-characterized group restricted to 
China which I place between the groups Gordoniani Koehne and ‘Coronarii Koehne. It may 
be briefly described as follows: 

Ser. Sericanthi Rehd., ser. nov. Cortex ramulorum brunneus, horizontaliter fissus, demun 
plus minusve exfolians: folia serrato-denticulata dentibus pronis, nunquam integra, subtus plus 
minusve pubescentia, raro glabra: flores subcampanulati in racemis 7-11-floris secundis: calyx 
plerumque pubescens vel glaber et violaceo-purpuracens; stylus staminibus brevoir; stigmata 
antheris angustiora. — To this group the type of which is P. sericanthus Koehne belong be- 
sides the species mentioned the following: P. Magdalenae Koehne, P. purpurascens Rehd. 
and P. venustus Koehne. It is chiefly characterized by the denticulate-serrate leaves with 
the teeth pointing forward and by the nodding subcampanulate flowers. 
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July 18, 1914, C. Schneider (No. 1896, frutex ad 4 m., fl. albis); Tali Range, 
Lat. 24° 40’, alt. 9-10,000 ft., July, August, 1906, G. Forrest (No. 5036, 
in parte quoad specimina calyce glabro); Mo-tao-tsin, Kou-ty, circa Pe- 
yen-tsin, April 15, 1917, Siméon Ten (No. 469). 

From typical P. Delavayi L. Henry which is also represented in our 
herbarium by cultivated specimens raised from Forrest’s No. 2195 and by 
Schneider’s Nos. 1529 and 1806 from Yunnan the new variety differs in 
the under side of the leaves which is pubescent on the veins only and glau- 
cescent or nearly glabrous, while the upper surface shows the same pubes- 
cence as in the type, though somewhat less dense. 

A peculiar form is Schneider’s No. 3505 collected between Yungning and 
Yungpeh. In this form the leaves resemble the type, but the sepals are 
thinly strigose-pubescent, while the calyx-tube shows only a few scattered 
hairs or is nearly glabrous; the pedicels and rachis are glabrous as in the 
type. Thus it approaches P. Henryi Koehne, but in that species the young 
branchlets, the rachis and the pedicels are more or less pubescent and the 
calyx-tube is usually rather densely strigose, while the sepals are much less 
pubescent and sometimes nearly glabrous. 

Philadelphus Henryi Koehne may possibly be only a variety of P. Dela- 
vayi, but it is easily distinguished by the pubescence of the branchlets and 
inflorescence, by the narrower leaves, the somewhat smaller flowers and 
by the less highly colored calyx. Of this species I have seen the following 
specimens from Yunnan: Mengtze, A. Henry (No. 10,749 B, type, No. 
10,749); Yunnan-Fu, June 1, 1916, O. Schoch (No. 148); La-pa-ho, Tie-so, 
near Pe-yen-tsin, June 18, 1916, Siméon Ten (No. 195a); Tali Range, G. 
Forrest (No. 5032, No. 5036, pro parte, quoad specimen calyce pubescente). 
— Forrest’s specimen differs from the type in the less pubescent calyx, the 
sepals and the upper part of the calyx-tube being often glabrous or nearly 
so; these specimens had been determined by Diels (in Not. Bot. Gard. 
Edinburgh, vu. 291, 292 (PL Forrest.) [1912]) as P. nepalensis Koehne 
which is a different not very closely related species, easily distinguished by 
the leaves being quite smooth and glabrous on both sides except a villous 
pubescence in the axils of the main nerves on the under side, and by the 
pale green quite glabrous calyx. Ten’s No. 195a exhibits in regard to pubes- 
cence a tendency toward the opposite extreme; the young branchlets, the 
inflorescence and the calyx are densely grayish pubescent, and the leaves 
are thinly strigose pubescent on the whole undersurface; it differs also in 
the narrower ovate-lanceolate sepals. Schoch’s No. 148 is almost inter- 
mediate between Ten’s specimen and typical P. Henry. 


Philadelphus pekinensis Rupr. var. dasycalyx, var. nov. — A typo re- 
cedit praecipue calycibus extus pedicellisque strigoso-villosis. — Ramuli 
juniores glabri: folia elliptico-lanceolata, 3-5 cm. longa, glaberrima, subtus 
glaucescentia; petioli graciles, 3-6 mm. longi, purpurascentes ut nervi 
foliorum; racemi 5-7-flori, satis densi; pedicelli 3-5 mm. longi: flores cir- 
citer 2.5 cm. diam.; sepala ovata, acuminulata; stylus apice circiter quarta 
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parte divisus et staminibus subaequilongus, stigmatibus quam anterae 


minoribus. 
Cura. North Honan: Hwei Hsien, Shansi border, June 19, 1919, 


Joseph Hers (No. 713). 

This new variety is easily distinguished from the type by the calyx and 
pedicels being loosely covered with setose slightly appressed nearly straight 
or slightly curled hairs. 


Philadelphus iaxus Schrad. var. strigosus, comb. nov. — P. inodorus 
strigosus Beadle, Biltmore Bot. Stud. 1. 159 (1902). — P. strigosus Rydberg 
in N. Am. F1 xxi. 168 (1905). 

The only difference I can see between P. laxus Schrad. and P. strigosus 
(Beadle) Rydb. of which I have seen the type specimen is the denser pu- 
bescence of the under side of the leaves. 

The theory has been advanced that P. larus is not an American plant, 
but of Chinese origin. I have, however, not yet seen a Chinese speci- 
men referable to this species. Rydberg (1. c. 179) apparently misunder- 
stood Koehne who does not say that he had seen Chinese specimens, but 
states that he received from Vilmorin specimens from cultivated plants 
raised from seed sent from China (see Mitt. Deutsch. Dendr. Ges. xu. 79, 
1904). Specimens from the same plant which I collected myself in 1901 
in Vilmorin’s Fruticetum at Les Barres, France, and sent to Koehne, bear 
in his own handwriting the note “ Wilde Exemplare dieser Art habe ich 
nicht gesehen.” There is probably a mistake somewhere regarding the 
origin of this plant. That such mistakes are likely to happen is shown by 
the fact that I collected in 1909 at the same place a Philadelphus marked 
P. spec. China No. 4619 which I am unable to distinguish from P. Gor- 
donianus var. columbianus. 

Philadelphus laxus is apparently a very rare species, though well known 
in cultivation for more than ninety years. The only wild specimens I have 
seen are one collected in Tennessee by Wilkinson (Gray Herb.) and two col- 
lected near Augusta, Georgia, one by C. S. Sargent, April 28, 1910, and one 
by T. G. Harbison, April 4, 1914 (No. 1448), while another specimen col- 
lected by Sargent near the same locality, on the cliffs of the Savannah River 
at the locks, on March 30, 1904, and one collected by Harbison at Calhoun 
Falls, Abbeville County, South Carolina, resemble P. larus in their pu- 
bescence, but have the larger and broader leaves of P. grandiflorus. 


Philadelphus floridus Beadle, Biltmore Bot. Stud. 1. 160 (1902). — P. 
speciosus Rydberg in N. Am. F1. xxu. 169 (1905), non Schrader. 

I cannot agree with Rydberg in making P. floridus Beadle a synonym of 
P. speciosus Schrader. Koehne (in Gartenfl. xiv. 507) refers P. speciosus 
to P. laxus Schrader, and as the author’s citation is followed by an exclama- 
tion point, I assume that he saw Schrader’s type. I see no reason not to 
accept Koehne’s identification, inasmuch as there is very little difference 
between Schrader’s descriptions of the two species. The figures cited by 
Rydberg under his P. speciosus do not at all belong here; P. speciosus Bot. 
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Reg. pl. 2003 is either a very large-flowered form of P. pubescens or a hybrid 
between that species and P. grandiflorus, while P. grandiflorus Watson, 
Dendr. pl. 46 is apparently typical P. pubescens Lois. Both figures show 
racemose flowers and have not the slightest resemblance to P. floridus. 


P. floridus var. Faxonii, var. nov. 

Frutex ramis gracilibus divaricatis: folia anguste elliptica vel elliptico- 
oblonga, acuminata, basi cuneata, 3.5-5 cm. longa, remote minuteque 
denticulata, plus minusve curvata et pendentia, supra glabra, subtus satis 
dense strigoso-pubescentia, ea surculorum ovata, basi fere rotundata, ad 
8 cm. longa; pedicelli 3-5 mm. longi, ut calyx dense strigoso-villosi; styli 
stamina paulo superantes, apice ad quartem partem divisi, stigmatibus latis. 

Plant in Hort. Chandler, Jamaica Plain, Mass., of unknown origin (type 
specimen collected June 28, 1907, by C. E. Faxon, preserved in the Arnold 
Arboretum herb.). — Also growing in the Arnold Arboretum from cuttings 
taken from the type plant. 

This peculiar form suggests in its habit and in the shape and size of its 
leaves P. laxus, while in the pubescence of the calyx and of the under side 
of the leaves it agrees with P. floridus, though the hairs are more strigose 
than villous. It is hardly possible that it is a hybrid between these two 
species, as the plant was growing here before P. floridus was introduced 
into cultivation. It is more likely that the plant was brought from the 
South and represents a form of P. floridus approaching P. laxus. 


HYBRIDS AND GARDEN FORMS 


X Philadelphus verrucosus Schrader var. nivalis, comb. nov. —P. nivalis 
Jacques in Hortic. Universel, 11. 19 (1841). 

This variety differs from the type chiefly in its exfoliating chestnut-brown 
bark; the leaves are generally smaller and less coarsely dentate. Jacques 
states that it was raised from seed of P. latifolius Schrad. ( = P. pubes- 
cens Lois.), and he also says that seeds of P. latifolius and of P. grandi- 
florus rarely reproduce the typical parent form. 


X P. verrucosus var. nivalis f. plenus, comb. nov. — P. nivalis spectabilis 
plenus Hort. — P. coronarius ? nivalis plenus Schelle in Beissner, Schelle & 
Zabel, Handb. 128 (1903.) — P. coronarius nivalis spectabilis plenus hort. 
Spaeth ex Schelle, L. c., pro synon. — P. pubescens fl. pleno hort. ex Schelle, 
L c., pro synon. 

A form with double flowers. 

X Philadelphus monstrosus Schelle in Bejssner, Schelle & Zabel, Handb. 
129 (1903), nom. seminud. — (? P. Gordonianus X pubescens). — P. Gor- 
donianus monstrosus Hort. (Gord. X latifolius) Spaeth, Cat. No. 100, 95 
(1897), nomen. 

Tall shrub; bark of the previous year’s branchlets grayish or light yel- 
lowish brown, close, with cross-cracks; young branchlets nearly glabrous: 
leaves ovate to ovate-oblong, usually rounded at the base, acuminate, 
3-8 cm. long, remotely denticulate, very sparingly pubescent above, 
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densely grayish villous-pubescent beneath, leaves of shoots usually broadly 
ovate, with 4-8 broad and rather shallow teeth on each side: flowers 3-4 cm. 
across, in 5-13-, usually 7-9-flowered racemes 5-10 cm. long, usually the two 
lower pairs in the axils of leaves and rather remote; lower pedicels 3-5 
mm. long, pubescent; calyx loosely pubescent outside; sepals oblong-ovate, 
acuminate; petals elliptic-oblong, rarely elliptic; style divided about 3, 
shorter than the stamens; stigmas slightly shorter and narrower than the 
anthers. 

Cultivated at the Arnold Arboretum as No. 6965 received from Spaeth’s 
Nursery in 1911 as P. Gordonianus monstrosus (type specimen collected 
July 3, 1917, preserved in herb. Arnold Arboretum).— To this hybrid 
belong also plants received from Ellwanger & Barry, Rochester, N.Y., as 
P. Zeyheri in 1908, from Spaeth as P. latifolius sanguineus, from Hesse, 
Weener, Germany, as P. Zeyheri in 1910, from Kew Gardens as P. cordi- 
folius in 1897. | 

This hybrid is similar to P. verrucosus, but differs chiefly in the lighter 
colored close bark, the longer racemes, oblong-elliptic petals, shorter pedi- 
cels; from P. Gordonianus it is easily distinguished by the pubescent 
calyx and from P. pubescens by the brownish bark, the smaller more coarsely 
dentate leaves and the oblong-elliptic petals. 

X Philadelphus congestus, hybr. nov. (? P. larus X verrucosus or P. 
Gordonianus). 

Shrub with slender spreading branches; bark of last year’s branchlets 
chestnut-brown, exfoliating; young branchlets strigose: leaves of flowering 
branchlets narrowly elliptic to elliptic-lanceolate, more or less curved and 
pendent, 3-4 cm. long, minutely and sparingly denticulate, sparingly 
strigose-pubescent beneath, those of the shoots elliptic-ovate, broadly cu- 
neate at the base, 4-6 cm. long, coarsely dentate, strigose-pubescent on both 
sides, more densely so beneath, 3-nerved at the base; flowers about 3 cm. 
across, usually 5, rarely 3 or 7, in short and dense racemes about 3.5 cm. 
long; pedicels 2-4 mm. long, strigillose; calyx-tube strigose at the base and 
usually sparingly strigose along the 4 stronger ribs; sepals oblong-ovate, 
acuminate; petals oval; style shorter than stamens, divided about 3; the 
stigmas longer and nearly as broad as the anthers. 

Cultivated at the Arnold Arboretum under No. 5854, received from 
Spaeth’s Nursery near Berlin, Germany, in 1908.as P. inodorus speciosus 
grandiflorus + (type specimen collected June 24, 1912, preserved in herb. 
Arnold Arboretum.) 

In habit and in the shape and pubescence of the leaves this hybrid re- 
sembles P. laxus, but the racemose flowers, the rather coarsely dentate 
leaves and their more copious pubescence and the slightly pubescent 
calyx indicate the influence of P. verrucosus, or possibly of P. Gordonianus 
var. columbianus, but the latter would not explain the pubescence of the 
calyx. A form of apparently similar origin, but with larger flowers and 


? According to Schelle (in Beissner Schelle & Zabel, Handb. 129) the plant of this name 
from “Hort. Spaeth” belongs to P. umbellatus. 
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larger leaves and with the style as long as the stamens is cultivated in the 
Harvard Botanic Garden. 

Philadelphus coronarius f. deutziaeflorus, nom. emend. — P. coronarius 
var. deutziaeflorus plenus Hartwig, Ill. Gehülzb. 258 (1892). 

A form with double flowers in 3-5-flowered racemes; petals elliptic- 
oblong to narrow-oblong, mostly acutish; pedicels glabrous: leaves villous 
along the veins near the base, otherwise glabrous. From the other double- 
flowered forms of P. coronarius this differs in its narrow mostly acutish 
petals. 

X Philadelphus Zeyheri Schrad. var. Kochianus, comb. nov. — P. 
Kochianus Koehne, Dendr 183 (1893). 

This variety differs from the type chiefly in the longer style which ex- 
ceeds the stamens. The pure white cup-shaped flowers are very handsome. 


X Philadelphus Zeyheri var. umbellatus, comb. nov. — P. umbellatus 
Koehne, Dendr. 181 (1893). 

This form differs from P. Zeyheri chiefly in the flowers being borne in 
7-15-flowered cymes; the style is about as long or sometimes longer than 
the stamens: leaves glabrous beneath or villous only along the midrib. 
The cymose inflorescence is apparently derived from P. grandiflorus or 
P. inodorus which show the cymose character of their inflorescence by the 
presence of bractlets on the lateral pedicels. 


X Philadelphus polyanthus, nom. nov. (? P. insignis X Lemoinei). — 
P. Lemoinei multiflorus Schelle in Beissner, Schelle & Zabel, Handb. 129 
(1903). 

Upright shrub; bark of the previous year’s branches chestnut-brown, 
tardily exfoliating; young branchlets sparingly pubescent; leaves ovate, 
acuminate, rounded at base, 2-4, on shoots to 5 cm. long, remotely denticu- 
late or entire, glabrous above, rather densely strigose-pubescent beneath, 
3-nerved at the base; petioles about 5 mm. long, pubescent: flowers 3.5- 
4 cm. across in 7-9-flowered cymes or short panicles: calyx densely ap- 
pressed-pubescent; calyx-lobes ovate, acuminate; petals oval; style shorter 
than the stamens, divided only at apex, with rather small connivent 
stigmas, 

The type of this hybrid is ‘“ Gerbe de neige ” (Lemoine, Cat. No. 124, 
vu.) raised by Lemoine and distributed in 1893. Here belongs also “ Pavil- 
lon blanc” sent out by Lemoine in 1896 or before, which differs chiefly in 
its smaller leaves and in the flowers being borne in 5—7-flowered racemes; 
the slender pedicels are 0.5-1 cm. long, with two bracts about the middle. 

I have not used Schelle’s varietal name for the binomial to avoid any con- 
fusion with P. multiflorus plenus hort., a double-flowered form of P. coro- 
narius. 

X Philadelphus cymosus, nom. nov. (? P. grandiflorus vel spec. af- 
finis X P. Lemoinei). 

Upright rather tall shrub; bark of two year old branchlets chestnut-brown 
exfoliating; young branchlets glabrous: leaves elliptic-oblong to elliptic- 
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lanceolate, acuminate, cuneate at the base, 5-8 cm. long and 1.5 to 3 cm. 
broad, on shoots to 10 em. long and to 3.5 cm. broad, dentate with 4-8 teeth 
on each side, or denticulate, rarely entire, glabrous above, hairy beneath 
near the base and along the veins; petioles 4-8 mm. long, pubescent above 
or nearly glabrous: flowers large, 5-6 em. across, in 3-9-flowered cymes or 
occasionally solitary, or in 5-flowered racemes with bracted slender pedi- 
cels to 1.5 cm. long, glabrous; calyx glabrous, its lobes about twice as long 
as the tube, ovate-lanceolate to oblong-lanceolate, long-acuminate; petals 
obovate; styles divided to the base, 1-1.3 cm. long, somewhat shorter or 
nearly as long as the stamens, with small stigmas. 

As the type of this group of hybrids I have taken “ Conquête ” (Le- 
moine, Cat. No. 155, var. [1903]. — Fig. in Gartenwelt, xvi. 102 [1913]) 
raised by Lemoine and distributed in 1903. To this group I refer also the fol- 
lowing hybrids: “‘ Bannière ” (Lemoine, Cat. No. 164, 24 [1906]), with ovate 
leaves and semidouble flowers. — “Mer de Glace ”” (Lemoine, Cat. No. 173, 
25 [1909]. — Fig. in Lemoine, Cat. No. 176, pl. [1910]. — Gartenwelt 
XVII. 102 [1913]); with double flowers according to Lemoine, though the 
plant I have seen had single flowers. — “ Norma” (Lemoine, Cat. No. 173, 
33 [1909]) similar to the preceding with single or double flowers — “ Nuée 
blanche.” (Lemoine, Cat. No. 160, 20 [1905]) with the leaves sparingly pu- 
bescent beneath; said to be a hybrid of P. microphyllus and P. nepalensis, 
but I can see no influence of P. nepalensis. — “ Rosace”’ (Lemoine, Cat. No. 
158, vu. [1904]), similar to “ Conquéte,” with double flowers according to 
Lemoine, but the plants I have seen had single flowers. — “‘ Voie lactée”’ (Le- 
moine, Cat. No. 161, vu. [1905]. — Fig. in Garden, txxxu. 267 [1918]. — 
Jour. Hort. Soc. xxx vit. CxLv, fig. 117. [1912]. — Gardeners’ Mag. tv. 554 
1912), with single flowers, similar to “ Conquête ” — ‘‘Perle blanche” (Le- 
moine, Cat. No. 146, x1. [1900]) with ovate, dentate leaves sparingly pu- 
bescent beneath and double flowers probably also belongs to this group, 
though the calyx is slightly pubescent. 


X Philadelphus virginalis, nom. nov. (? P. Lemoinei or possibly P. 
polyanthus X P. verrucosus plenus). 

Upright tall shrub; bark of last year’s branches brown, exfoliating; 
young branchlets glabrous: leaves ovate, acuminate, rounded or broadly 
cuneate at the base, 3.5-6, on shoots to 8 cm. long, dentate or denticulate, 
nearly glabrous above, villous-pubescent beneath; petioles 0.5-1 cm. long, 
pubescent: flowers about 5 cm. across, double or semidouble, in 5-7-flow- 
ered racemes; pedicels 0.5-1 cm. long, pubescent, with or without bractlets; 
the lower ones occasionally longer and 3-flowered; calyx pubescent, the 
lobes ovate, somewhat longer than the tube; style much shorter than 
the stamens, divided to the middle or nearly to the base, 6-8 mm. long, 
with small stigmas. 

This group of hybrids is chiefly characterized by the ovate leaves, rather 
densely villous beneath and by the double racemose flowers with pubescent 
calyx. As the type I have taken “ Virginal ” (Lemoine, Cat. No. 174, 8 
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[1910]. — Fig. in Lemoine, Cat. No. 176, p. 26, t. [1910]; No. 179, pl. [1911]. 
— Gard. Chron. ser. 3, Lx1v. 3, fig. [1918]. — Gard. Lxxxir. 267 [1918].— Rev. 
Hort. 1910, 408, 409). — Here belong also the following hybrids: ‘“Argen- 
tine ” (Lemoine, Cat. No. 190, 20 [1916], or before?) with scarcely exfoliating 
bark, smaller leaves rounded at the base and very double flowers usually in 
three’s. — “Glacier ” (Lemoine, Cat. No. 190, 21 [1916], or before) with still 
smaller leaves and smaller double flowers in very dense 5-7-flowered racemes 
and with the calyx only thinly pubescent. — “ Bouquet blanc” (Lemoine, 
Cat. 155, viz. [1903]. — Fig. in Jour. Hort. Soc. xxxvut. CXLv. fig. 116 [1912]. 
— Gartenwelt, xvir. 101 [1913]). This is similar to the last named, but as 
the calyx is quite glabrous it may possibly be an offspring of P. polyanthus. 


X Philadelphus purpureo-maculatus Lemoine, Cat. No. 152, vu. 
(1902). — Bean in Bot. Mag. cxxxiv. t. 8193 (1908). — (P. Lemoinei 
X P. Coulteri). — P. Lemoinei var. maculatus Gard. Chron. ser 3. XXXVI. 
14 (1904). 

Raised by Lemoine from seed of P. Lemoinei ‘‘Fantaisie” (Lemoine, Cat. 
No. 146, x [1900]), which is according to Lemoine a hybrid of P. Coul- 
teri and P. Lemoinei. To this group of hybrids of which P. purpureo- 
maculatus is the oldest binominal belong the following forms: Etoile rose, 
Fantaisie (P. phantasia A. H. Moore), Nuage rose, Oeil de pourpre, Romeo, 
Siréne, Surprise and Sybille. 


Fendlera Engelm. & Gray 


The species of this interesting little genus characteristic of the upper 
Sonoran zone show great uniformity in their floral characters, but may be 
easily distinguished by their leaves. 

Leaves ovate-oblong to narrow-lanceolate. 
Leaves beneath sparingly strigose or nearly glabrous, rarely with scat- 
tered minute branched hairs, not revolute. 

Leaves glabrous and smooth above, ovate-oblong to oblong-lanceolate, 
obscurely 3-nerved . . : HAL el. Pirupicole, 
Leaves more or less nl se Nr ovate to linear-lanceolate, 

mostly falcate, 1.5-4 cm. long, often strongly 3-nerved 
2. F. rupicola var. falcata. 

Leaves beneath densely covered with a tomentum of branched hairs and 

with strigose hairs, scabrid above, ee. narrow-oblong, 1-2 cm. 


long, revolute . . . ae EM Rom 
Leaves linear, 1.5-2.5 cm. lone ada! 1- Se 5 mm. wide, coriaceous, strongly 
revolute, smooth or nearly smooth above. . . . . . .3. F. linearis. 


1. Fendlera rupicola A. Gray in PI Wright. 1. 77, t. 5 (except figs. 2, 
6, 7) (1852). — F. rupicola var. a Lindheimeri A. Gray, 1. c. 

Texas. Comal County: on perpendicular rocks on the upper Guade- 
lupe above New Braunfels, March, 1851, F. Lindheimer (No. 506, flowers) ; 
1850, F. Lindheimer (No. 257, old fruit); Comanche Springs, New Braun- 


204 JOURNAL OF THE ARNOLD ARBORETUM [VoL. I 


fels, May, 1850, F. Lindheimer (No. 792, fruit), March, 1851 (No. 793, 
flowers and fruit), 1851 (No. 794, fruit). 

New Mexico. Otero County: Sacramento Mts., Fresnal Canyon, 
August 24, 1916, A. Rehder (No. 420). 

Mexico. Sonora: Huchuarachi, December 6, 1890, C. V. Hartmann 
(No. 304). 

Typical F. rupicola is characterized by its comparatively broad Inerved 
or faintly 3-nerved leaves quite smooth above and sparingly strigose be- 
neath. It seems to have a rather restricted distribution, and has been 
found so far only in southwestern Texas and in southern New Mexico. 
By Wooton & Standley the plant of the Sacramento Mountains has been 
referred to the following variety, but the specimens I collected there seem 
nearer to the type. Hartmann’s No. 304 from Mexico differs in its much 
narrower, linear-oblong to linear-lanceolate leaves. 


F. rupicola var. falcata, comb. nov. — F. falcata Thornber in Contrib. 
U.S.’Nat. Herb. xvi. 129 (1913). 

New Mexico. Sierra County: Tierra Blanca, 1904, Mrs. Ida M. 
Beals. Socorro County: slopes of San Francisco River north of Alma, 
August 12, 1914, A. Rehder (No. 276). 

Arizona. Coconino County: Navaho Reserv., June, 1916, C. T. 
Vorhies (No. 80, Herb. Univ. Ariz.); Grand Canyon, 1894, C. S. Sargent, 
July 19, 1914, A. Rehder (Nos. 102, 111), June 16, 1916, Alice Eastwood 
(No. 5717). 

Cotorapo. Conejos County: Los Pinos, May 27, 1899, C. F. Baker, 
(No. 367: partly F. Wrightu). La Plata County: Durango, September 2, 
1894, C. S. Sargent; October 7, 1911, D. H. Andrews, May 21, 1916, Alice 
Eastwood (No. 300). Montezuma County: Mancos, July 8, 1898, C. 
F. Baker, F. S. Earle & S. M. Tracy (No. 393); Dolores, June 17, 1892, 
C. 8. Crandall (No. 199). Dolores County: August 14, 1896 (Biltmore 
Herb. No. 1565). Montrose County: Paradox, June 22, 1912, E. P. 
Walker (No. 162). Delta County : Oak Mesa, July 7, 1892, J. H. Cowen. 
Mesa County: Grand Junction, May 15, 1916, Alice Eastwood (No. 5107). 
? Cerro Summit, June 17, July 12, 1901, C. F. Baker (No. 165). 

This variety differs chiefly in its narrower and longer, often falcate leaves 
more or less scabrate above. Andrew’s specimen from Durango and my 
No. 102 from the Grand Canyon show a slight covering of minute branched 
hairs on the under side of the leaves, as does also one branch of Miss East- 
wood’s No. 5300, while the leaves of the other branch are only strigose. 
This variety ranges from southwestern Colorado to northern Arizona and 
to Sierra County in western New Mexico. 


2. Fendlera Wrightii Heller in Bull. Torr. Bot. Club, xx1v. 537 (1897). — 
— F. rupicola var. 8. Wrightii A. Gray, Pl. Wright. 1. 77, t. 5, figs. 2, 6, 7 
(1852). — F. rupicola Sargent in Gard. & For. 11. 112, fig. 98 (1889), non 
A. Gray.— Hemsley in Bot. Mag. cxxix. t. 7924 * (1903). — Edwinia 


1920] REHDER, NEW SPECIES, VARIETIES AND COMBINATIONS 205 


Wrightii Heller in Bull. Torr. Bot. Club, xxiv. 477 (1897). — F. tomen- 
tella Thornber in Contrib. U.S. Nat. Herb. xvr. 129 (1913). 

Texas. Valverde County: hills of Devil’s River, C. Wright, July 25 
(No. 728) and November 2-12, 1849 (No. 1381, marked also 228a in pen- 
cil.) Jeff Davis County: Limpia Canyon, April 26, 1902, 8S. M. Tracy & 
F.S. Earle (No. 257, distributed as Philadelphus serpyllifolius). El Paso 
County: C. Wright, 1852 (No. 1049). Without locality, C. Wright, 1851 
(No. 1099). 

New Mexico. Grant County: Mimbres, May, 1851, G. Thurber 
(No. 203); Mangas Springs, April 29, 1903, O. B. Metcalfe (No. 39); Santa 
Rita del Cobre, 1877, E. L. Greene; Knight’s Station, April 5, 1877, E. L. 
Greene. Sierra County: Lookout Mines, August 11, 1904, O. B. 
Metcalfe (No. 1217). McKinley County: Fort Defiance, Dr. E. 
Palmer. ? Tendelero, April 5, 1880, H. H. Rusby (No. 22). 

CoLtorapo. Conejos County: Los Pinos, May 23, 1899, C. F. Baker 
(No. 367, partly F. rupicola falcata). Montrose County: Naturita, 
May 12, 1914, E. Payson (No. 290). 

Arizona. Cochise County: Bisbee, May 24, 1915, J. I. Carlson. 
Pima County : Santa Rita Mts., May 1, 1881, C. G. Pringle; near Tucson, 
August 4, 1892, J. W. Toumey; Santa Catalina Mts., Oak Camp, July 1, 
1917, Forrest Shreve (No. 5326); ? Blue River, September 8, 1902, A. 
Davidson (No. 776); without precise locality, 1876, E. Palmer. Coconino 
County: Grand Canyon, May 24, 1903, G. B. Grant (No. 5737). 

Mexico. Chihuahua: mountains 25 miles south of San Diego Ranch, 
1891, C. V. Hartman (No. 586); Chuichupa, September 15, 1899, C. H. 
T. Townsend & C. M. Barber (No. 424); Santa Eulalia Mts., April 20, 
1885. C. G. Pringle (No. 22). 

This species differs from F. rupicola chiefly in the peculiar irregularly 
branched hairs which form a grayish white tomentum on the under side 
of the leaves interspersed with long strigose hairs; the upper surface of the 
generally oblong leaves is more or less scabrid and the margins usually 
revolute. Fendlera tomentella Thornber I am unable to distinguish from 
F. Wrightii. This species ranges from southwestern Texas to southwestern 
New Mexico, southeastern and northern Arizona and to the province of 
Chihuahua in northern Mexico. 


3. Fendlera linearis, spec. nov. 

Frutex ramis gracilibus; ramuli hornotini dense puberuli, flavescentes, 
annotini obscure grisei, vetustiores cortice longitudinater rimoso leviter 
fungoso obtecti. Folia coriacea, subsessilia, linearia, mucronulata et acutiu- 
scula, basi cuneata, 1.5-2.5 cm. longa et 1-1.5 mm. lata, supra nitidula, 
laevia vel parcissime pilis brevibus strigosis obsita, costa impressa, subtus 
ad costam elevatam et ad marginem parce strigosa, marginibus revolutis 


The locality and the dates of Wright’s Nos. 728 and 1381 are here given according to 
his field notes preserved in the library of the Gray Herbarium. A. Gray in Plantae 
Wrightianae, 1. c., gives “‘ crevices of rocks of the San Pedro River” as the locality. San 
Pedro River is another now obsolete name of the Devil’s River. 


206 JOURNAL OF THE ARNOLD ARBORETUM [voL. 1 


costam dilatatam planam attingentibus et canaliculos duos clausos pilis 
ramosis albidis repletos formantibus. Flores in apice ramulorum 1-8 vel 
in racemis 5-floris; pedicelli 2-5 mm. longi, dense canescenti-puberuli; 
sepala triangularia, 4 mm. longa, late lanceolata, in fructu ovata, extus 
intusque tomentella ut tubus calycis; petala late obovata, unguiculata, 
apice rotundata, erosa, 7-8 mm. longa et 5 mm. lata; stamina sepalis bre- 
viora, dentibus filamentorum antheras superantibus, antheris 2 mm. longis, 
apice in appendicem subulatam fere 0.5 mm. longam productis; styli 
pilosuli, stamina subaequantes. Capsula ovoidea stylis persistentibus 
exceptis circiter 8 mm. longa, sepalis persistentibus reflexis paulo supra 
basin circumcincta. 

Mexico. Nuevo Leon: Sierra Madre near Monterey, June 17, 1889, 
C. G. Pringle (type in herb. Arnold Arboretum). 

This new species is well characterized by its coriaceous linear leaves 
which show a peculiar structure; the margins are strongly recurved and 
touching the broad flattened midrib they form two closed canals filled with 
a dense white mass consisting of short, much and irregularly branched 
hairs similar to those of F. Wrightii ; these hairs are not visible from the 
outside and only a cross-section reveals their presence as well as a well- 
developed continuous hypoderm under the epidermis of the whole upper 
surface and that of the midrib below. The flowers are smaller than in the 
two preceding species and borne usually in clusters of 3 or 5 at the end of 
the branchlets which are longer and not so regularly arranged as in the other 
species; the petals are roundish-obovate, not rhombic, the anthers smaller 
with a slender rather large appendage. This species marks the southern 
limit of the range of the genus. 


Deutzia Thunb. 


Deutzia scabra Thunberg. 

The name D. scabra has been applied by different botanists to three dif- 
ferent species; by some it has been identified with D. crenata Siebold & 
Zuccarini, by others with D. Sieboldiana Koernicke and by Maximowicz it 
was applied to a form named below D. heterotricha. Apparently none of 
the authors who dealt with this species has seen Thunberg’s types, though 
Koernicke (in Gartenfl. xvi. 75) and Voss (in Gartenfl. xiv. 354) state 
that they had seen original specimens of Thunberg’s from the herbarium 
at Stockholm, but as Thunberg’s types are in Upsala, they could have 
seen only duplicates. The only way to solve the question seemed to be to 
get definite information about the specimens in Thunberg’s herbarium of 
which there are three (see Juel, Pl. Thunberg. 290 [1918]). I therefore 
wrote to Professor Juel sending him leaves of the different species for 
comparison. Professor Juel very obligingly sent me detailed notes on the 
specimens accompanied by excellent photographs, which enabled me to 
determine the three specimens designated as a, 8, and y. The specimen 
designated as a consists of a flowering branch of D. Sieboldiana, B of a 
flowering branch of D. crenata and y of a fruiting branch of the same species. 
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The form supposed by Maximowicz to be the true D. scabra is not repre- 
sented in Thunberg’s herbarium. The figure on plate 24 in Thunberg’s 
Flora Japonica which is a reproduction of the original plate in his Disser- 
tatio Nov. Gen. PI. (1781) is not based on any single specimen, but appar- 
ently on a combination of all three. The leaves and flowers are taken from 
specimen £8, the fruit from specimen Y, while specimen a seems to have 
been used only for the outline of the general habit of the branch. 

Thunberg clearly based the generic and specific characters of Deutzia 
scabra on the specimen 8 and partly on y; this is particularly evident in 
the description of the filaments as “filaments . . . sub apice emar- 
ginata trifida”’ (Fl. Jap. 10), as they are in D. crenata, while in D. Sie- 
boldiana they are subulate or abruptly contracted below the apex, but 
never trifid. Also other characters as “ caulis arborescens orgyalis 
folia petiolata, ovata, acuminata, . . . pedunculi et pedicelli angu- 
lati, tomentoso-scabra . . . petioli lineam longi” agree well with 
D. crenata, but not with D. Sieboldiana which is usually a low shrub, 
scarcely 1 m. tall, with, at least on the flowering branchlets, subsessile 
leaves, oval or broadly elliptic-obovate in outline and abruptly short- 
acuminate; the pedicles and peduncles are slender and usually pilose. 
Also the plate, as stated above, agrees in its characters with D. crenata and 
not with D. Sieboldiana; in representing the inflorescence as a simple raceme 
the artist took apparently only the upper part of the inflorescence which 
is described correctly by Thunberg as “ pannicula composita.” 

Though according to botanical usage one might be inclined to consider 
the specimen designated as a as the type, I think there can be no doubt 
that in this case the specimen B is to be considered the type of the species, 
as Thunberg’s description and the plate is based nearly exclusively on 8 and 
to a lesser extent on the conspecific specimen y, while specimen a has appar- 
ently not entered at all into the description. 


Deutzia heterotricha, nom. nov.— D. scabra Maximowicz in Mém. 
Acad. Sci. St. Pétersb. sér. 7, x. No. xvi. 24, t. 2, figs. 1-18 (1867), non Thun- 
berg. — D. scabra var. Thunbergiana Maximowicz, L c. 45 (1867), nomen 
dubium. — D. Sieboldiana var. c. Thunbergiana Schneider in Mitt. Deutsch. 
Dendr. Ges. xm. 178 (1904). 

JAPAN. Honpo. Prov. Shinano: Kisogawa, September 3, and Ogawa, 
September 4, 1905, J. G. Jack (fruiting); Otakegawa, thiekets, common, 
June 10, 1914, E. H. Wilson (No. 6985); “ Senano,” Tschonoski, 1864, ex 
Maximowicz (type). 

This species has been well described and figured by Maximowiez who 
took it for D. scabra Thunberg. In the appendix to his paper, however, 
he states that according to Koernicke D. scabra Thunberg is identical with 
D. crenata Sieb. & Zuce. and that he has come to the conclusion after seeing 
additional material that his D. scabra and D. crenata are not specifically 
different. He further says that only Thunberg’s herbarium will show which 
one is the true D. scabra, and that Thunberg may not have distinguished 
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these two forms at all; he then proceeds to distinguish as var. Thunbergiana 
one of the forms, his D. scabra, which according to his opinion is D. scabra 
of Thunberg, and the other form as var. crenata. This clearly shows that 
Maximowicz gave the name var. Thunbergiana to his D. scabra only on the 
supposition that it represented typical D. scabra Thunberg, which is not 
the case as shown above under D. scabra, and therefore it can hardly be 
retained for his plant. Schneider later transferred Maximowicz’s variety 
to D. Sieboldiana, but it is certainly much more closely related to D. scabra 
than to D. Sieboldiana. The Japanese botanists do not mention this form 
at all. 

In general appearance D. heterotricha resembles D. scabra, but the hairs 
on the under side of the leaves of D. heterotricha are very different; the 
pubescence appears soft to the touch, as most ‘of the hairs and particularly 
those on the veins and veinlets have a central upright ray, while the lateral 
rays are fewer than in D. scabra and on the veins are often nearly or entirely 
wanting; also the pubescence of the inflorescence is heteromorphus, the 
well-developed central rays giving the impression that the stellate pubes- 
cence was interspersed with long pilose hairs. The panicle itself appears 
nearly cylindric on account of the short lower branches which are usually 
only 3-flowered. The flowers are somewhat smaller, the stamens exceed 
the petals, and the longer filaments are indistinctly toothed or nearly 
subulate. It is chiefly the difference in the pubescence which induces me 
to consider this Deutzia a distinct species, as I have found the form of the 
pubescence a very constant and reliable character in this genus. Deutzia 
heterotricha seems to occur only in the province Shinano and Tschonoski’s 
specimen represents the type of the species; the specimens from other lo- 
calities cited by Maximowicz may not belong here. Another closely re- 
lated species is the incompletely known D. hebecarpa Nakai (in Matsumura, 
Icon. Pl. Koisikav. 1. 127, t. 64 [1913]) from the island of Oki which differs 
according to the author’s description and figure chiefly in the quite glabrous 
branchlets, the 3-4-rayed hairs of the upper surface of the leaves and the 
simple hairs of the lower surface, the pilose petioles and the pilose inflo- 
rescence and fruit, no mention being made of stellate pubescence except 
that of the upper surface of the leaves. 


Deutzia calycosa Rehder var. macropetala, var. nov. 

A typo recedit praesertim foliis subtus vix molliter pubescentibus ob 
pilos stellatos radio centrali instructus sparsiores, pilis praesertim versus 
marginem fere omnibus radio centrali destitutis, floribus majoribus petalis 
ad 15 mm. longis et 11 mm. latis, pilis stellatis calycis radio centrali desti- 
tutis. 

CHINA. Yunnan: in silvis La-pa-ho, Tie-so, circa Pe-yen-tsin, Jun. 18, 
1916, Siméon Ten (No. 195, frutex 8 m. altus, floribus rubro-albis). 

This variety appears at the first glance quite distinct from D. calycosa on 
account of the larger flowers and the less villous pubescence of the under 
side of the leaves and of the calyx, but a closer examination reveals no strong 


1920] REHDER, NEW SPECIES, VARIETIES AND COMBINATIONS 209 


morphological differences. The most striking difference consists in the 
pubescence of the calyx which is quite destitute of central rays in the va- 
riety, while in the type it is nearly villous from the numerous spreading 
central rays. The central rays of the stellate hairs on the under side of 
the leaves which are well developed in the type, are less numerous in the 
variety and disappear toward the margin. In the length and shape of the 
calyx-lobes there is no difference. The petals are much broader, about 
11 mm. broad, though scarcely longer than in the larger-flowered form of 
the type. The teeth of the outer stamens equal or exceed the anthers, 
while in the type they are shorter. 


Deutzia longifolia Franch. f. elegans, forma nov. 

A typo recedit ramis gracilibus arcuatis paniculas numerosas satis laxas 
ramulos breves subaequilongos terminantes gerentibus corolla extus pur- 
pureo-rosea fere 2 cm. diam. 

This handsome form of D. longifolia is characterized by slender arching 
branches studded almost their whole length with rather loose panicles of 
rose-purple flowers borne on short branchlets of nearly equal length; the 
panicles are about 5 cm. long and broad, and the flowers nearly 2 cm. across 
on pedicels 4-8 mm. in length. The flowering branchlets bear 3-4 pairs 
of lanceolate leaves 3-5 cm. long and 1-2 cm. broad and covered with a 
close white tomentum beneath; the leaves of the shoots are similar, but 
7-11 cm. long and 2-8.3 cm. broad. 

This is one of the handsomest forms of D. longifolia; the flowers are not 
as large as those of var. Veitchit, but the habit is more graceful, and the 
plant has proved hardier at the Arboretum than other forms of the species. 
It was raised from seed sent by Mr. Wilson in 1908 from Wa-shan in 
Szechuan. As a botanical form it is of little significance, but from a hor- 
ticultural point of view it certainly is worth noting. 


X Deutzia Wilsonii Duthie in Bot. Mag. cxxxm. t. 8083 (1906). — D. 
discolor X mollis Rehder in Sargent, PI. Wilson. 1. 20 (1911). 

When I published my synopsis of the Chinese Deutzias in Plantae Wil- 
sonianae, I only knew D. Wilsonti, which is based on a cultivated plant, 
from the description and the plate in the Botanical Magazine. Since then 
Mr. Wilson has collected specimens in the Veitchian Nursery from the type 
plant, and a plant received from Veitch is now growing at the Arnold Ar- 
boretum. A close examination of this material shows that D. Wilsoniz is 
a hybrid of apparently the same origin as the specimen I described as D. 
discolor X mollis. At the first glance D. Wüilsonii looks quite different; the 
flowers are much larger and have well developed anthers; the leaves are 
larger and in shape more like those of D. discolor, but the pubescence of the 
under side of the leaves shows the same intermediate character between 
that of D. discolor and D. mollis. The serration, too, of the leaves, the 
denser pubescence of their upper surface, and the shorter and stouter 
petioles show the influence of D. mollis. Still more clearly is the hybrid 
character of the plant shown by the aestivation of the flowers which is 
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partly imbricate and partly valvate; the sepals, too, are intermediate in 
shape between those of the two species. Probably the plants raised from 
seed sent by Wilson to Veitch in 1901 under No. 1254 were not quite uni- 
form and may have represented different intergradations between the two 
parent species. The plant which is growing here, but has not yet flowered, 
differs from the specimen supposed to have been taken from the type 
plant, somewhat in the pubescence of the leaves, the central rays of the 
stellate hairs being less profusely developed than in that specimen. 

Deutzia parviflora Bunge var. ovatifolia, var. nov. 

A typo recedit foliis ovatis basi rotundatis vel truncatis, breviter acumi- 
natis, 3.5-6 cm. longis et 2-3.5 cm. latis argutius minutiusque serrulatis, 
corymbis satis densis 3-4 em. diam, floribus flavescenti-albis. 

Cuina. Chili: Weichang, 1909, 1910, W. Purdom (No. 40, in part); 
growing at the Arboretum from seed received under the same number; 
type collected June 3, 1918. 

The typical form differs from this variety in its larger, usually elliptic- 
ovate to oblong leaves, more or less cuneate at the base and rather irregu- 
larly serrate with more spreading teeth, and in the larger and looser co- 
rymbs of pure white flowers. The new variety looks rather distinct with 
its smaller, ovate, broad leaves and the dense corymbs of creamy-white flow- 
ers. Purdom’s No. 40 collected in different localities is not uniform and 
consists only of flowering specimens. 


(To be continued) 


